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Dedication 


To General Creighton Abrams, Second World War commander of the 
37th Battalion of the 4th Armored Division and eventually chief of staff of 
the Army between 1968 and 1974. Born in 1914, he died in 1974. 
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Foreword 



he US military following the Second World War quickly demobilized and used its 


excess equipment to build up allied armies through foreign military sales pro- 


I grammes. As the only country with nuclear weapons and with the foundation of 
the United Nations, it was naively believed that a standing military was no longer 
needed. There was even talk of dismantling the US Marine Corps. 

However, the rise of a ‘Cold War’ between the US and USSR, the rise of the 
‘Iron Curtain’ separating Eastern and Western Europe and tensions in Asia quickly 
shattered the idea that nuclear weapons and air power could win the next war. 

Conflict in Korea (1950-53), Vietnam (1965-73) and the Middle East showed that 
the weapons systems and vehicles of the Second World War were not sufficiently 
capable for warfare in mountainous terrain, jungle warfare and the desert. This sent 
the American military back to the drawing board to develop vehicles that were 
sustainable with increased lethality and survivability. These weapon systems and 
vehicles would go from quick-fix stopgap measures to one-for-one replacements to 
long-thought-out, technologically complex, highly lethal and survivable families of 
vehicles that not only returned operational manoeuvrability to warfare, but were 
triumphant in Operation DESERT STORM. 

This is the story that the author relates in United States Cold War Tanks and 
Armoured Fighting Vehicles ; the hard-fought battle over military budgets that resulted 
in compromised weapon platforms, limits on military needs and conscious choices 
between good and good enough. The author gives the reader a ‘warts and all’ 
approach to weapon system development, showing a link to the past and, more 
importantly, a direct understanding of the role played by failed systems in developing 
the overpowering systems on the battlefields of today. 


Randy R. Talbot 
Command Historian (retired) 

TACOM Life Cycle Management Command 


5 




Acknowledgements 



he historical images in this work come from a number of different sources 


including the files of the now-closed Patton Museum of Cavalry and Armor, the 


I TACOM Historical Office and various Department of Defense (DOD) image 
sites. For the sake of brevity, images from the Patton Museum of Cavalry and Armor 
will be credited to the Patton Museum. Especially helpful as always with pictorial 
support were Chris Hughes and Don Moriarty. 

Both General Dynamics Land Systems (GDLS) and BAE, formerly United Defense 
and before that FMC, were also very generous over the years in supplying the author 
with photographs of their products. Other images from friends are credited with the 
relevant captions. As with all published works, authors depend on many friends for 
assistance in reviewing their work. 


6 




Notes to the Reader 


1. As this book encompasses a forty-four-year timespan and an incredible variety of 
tanks and other armoured fighting vehicles (AFVs) the coverage of individual 
vehicles is of necessity fairly brief. For a more in-depth review of some of the 
vehicles covered in this work, please see the author's earlier books in the ‘Images 
of War' series, which include the following titles: American Wheeled Armoured 
Fighting Vehicles, The Patton Tank: Cold War Warrior, A/1 1 Abrams Tank and Armoured 
Warfare in the Vietnam War. 

2. Vehicle weights listed in the text are their combat weight with crew, ammunition 
and fuel, unless noted otherwise. 

3. Soviet Army tank designations did not include the term light, medium or heavy. 
They were, however, classified as such in Soviet Army documents. 

4. Lest the reader conclude that the US Army was the only one to have serious 
problems in fielding successful tank and armoured fighting vehicle (AFV) designs 
during the Cold War, there are sources available detailing the numerous design 
failures that were encountered by the Soviet Army in fielding both its own tanks 
and AFVs during the Cold War. 




Chapter One 


Early Gold War Tanks 


E ven before the Second World War ended, the US Army was thinking about 
what types of tank it would need post-war, On 20 January 1945, the Army 
Ground Force Equipment Review Board released a report recommending the 
acquisition of next-generation light, medium and heavy tanks. It also endorsed the 
idea that research should begin on a super-heavy tank. 

In the immediate aftermath of the Second World War, the US Army once again 
began thinking about what tanks were required for the future. On 19 January 1946, 
the War Department Equipment Board, also known as the ‘Stilwell Board', released 
its own report. The report reaffirmed the previous board’s findings by recommending 
the fielding of new light, medium and heavy tanks. There was, however, no mention 
of a super-heavy tank. 

As there was a strong belief among America’s senior political leadership at this time 
that its sole possession of the atom bomb meant that strong conventional ground 
forces were no longer necessary, the development of the new tanks tended to 
proceed very slowly. As geopolitical tensions rose between the United States and its 
former wartime ally, the Soviet Union, there began in 1947 what historians refer to as 
the ‘Cold War'. 

The Korean War 

On 25 June 1950, the North Korean Army invaded South Korea. The spearhead of 
their invasion force was 150 Soviet-supplied T-34-85 medium tanks armed with an 
85mm main gun and weighing approximately 71,0001b. As the American-equipped 
and trained South Korean Army had not been provided with tanks or anti-tank 
weapons, it could offer little resistance. 

The North Korean Army’s early battlefield with the diesel-powered T-34-85 succ¬ 
ess led to a ‘tank panic' among the American military. This occurred because it was 
clear to them that they lacked enough modern tanks to stop a corresponding Soviet 
Army invasion of Western Europe, which was felt to be very probable at that time. 

Besides the approximately 24,000 T-34-85 tanks built in the Soviet Union during 
the Second World War, the US Army estimated that another 22,700 were con¬ 
structed in Soviet factories between July 1945 and 1950. These quantities reflected 
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the Red Army (which became the Soviet Army in 1946) belief that quantity was 
much more important than the individual quality of a tank. 

The 1950 American Tank Inventory 

When the Korean War began, the American military possessed approximately 
9,000 gasoline-powered tanks out of the roughly 28,000 it had in its inventory at the 
conclusion of the Second World War. The bulk of the vehicles that remained in the 
American military in the immediate post-war era were the approximately 40,0001b 
M24 Light Tank, officially nicknamed the ‘Chaffee’, and the roughly 74,0001b 
M4A3(76)W Medium Tank commonly referred to by its unofficial nickname as the 
‘Sherman’. 

The M24 was armed with a 75mm main gun, and the M4A3(76)W had a 76mm 
main gun as indicated in its designation. The Second World War-vintage 
M4A3(76)W tanks kept by the US Army in the immediate post-war era all rode 
on the late-war Horizontal Volute Spring Suspension (HVSS) system. Picture 
evidence shows M4A1(76)W Medium Tanks riding on the HVSS in post-war US 
Army National Guard service but these do not appear in any Korean War pictures. 

All the 75mm main gun and 105mm armed variants of the M4 series of medium 
tank, riding on the HVSS suspension system and the early-war Vertical Volute Spring 
Suspension (WSS) system, had been declared obsolete by the US Army in 1945 and 
in theory pulled from active service. Pictorial evidence shows M4A3(75) tanks, riding 
on the HVSS system, seeing service during the 1950s with the US Army National 
Guard. 

The Best We Had 

There were only two American tanks considered reasonably modern at the out¬ 
break of the Korean War. The first was the gasoline-powered M26 Medium Tank 
armed with a 90mm main gun and officially nicknamed the ‘General Pershing'. The 
second was a modernized version of the Pershing designated the M46 Medium Tank 
and officially nicknamed the ‘General Patton’. It weighed approximately 97,0001b and 
retained the 90mm armament of its predecessor but was fitted with a more powerful 
gasoline engine. 

The approximately 92,0001b M26 had been classified as a heavy tank by the US 
Army during the Second World War and reclassified as a medium tank following the 
conflict as it was anticipated that larger and heavier tanks were to be fielded. 

There was both an upgraded Pershing model labelled the M26A1 and an upgraded 
Patton model designated the M46A1. The prefix ‘A’ following an American military 
vehicle designation typically indicates a significant change to a design, such as the 
fitting of a new main gun or engine. Continuations such as A1, A2 and A3 identify 
sequential standardized vehicle modifications. 
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American Tanks Enter the Fray 

To support the hard-pressed South Korean Army, the US Army initially sent a 
number of M24 tanks, which were then stationed in American-occupied Japan. 
Designed as a reconnaissance vehicle, they did not fare well in combat against the 
North Korean T-34-85 tanks, which they first encountered on 10 July 1950. 

Under no illusions regarding the capabilities of the M24, medium tank battalions of 
both the US Army and Marine Corps began preparations for deployment to South 
Korea as quickly as possible. The first US Army medium tanks to arrive in South Korea 
were three M26s found in storage in Japan. Arriving on 16 July 1950, all were sub¬ 
sequently lost on 31 July 1950 due to mechanical issues. 

Also on 31 July 1950, the first elements of a US Army battalion of fifty-four 
M4A3(76)W Medium Tanks arrived in theatre. These were soon augmented by 
battalions equipped with the M4A3(76)W, as well as the M26 and later the M46. 

By late August 1950, the American military had approximately 500 tanks in South 
Korea, increasing to 1,326 by the end of 1950. The latter number is broken down 
into 138 M24 tanks, 679 M4A3(76)W tanks, 309 M26 tanks and 200 M46 tanks. 

The Marine Corps’ Tanks 

The Marine Corps’ tank inventory in 1949 consisted of 102 M26 tanks and 225 
M4A3(105mm) tanks riding on the HVSS system. In addition, there were 149 M4A3 
tanks armed with the 75mm main gun and riding on the WSS and the HVSS system. 
None of these were ever sent overseas as the Marine Corps considered them 
orphans to be employed in training activities until ammunition and spare parts were 
exhausted. However, a Korean War photograph shows an M4A3(75) riding on the 
HVSS system in Marine Corps' service. It may have been acquired from a US Army 
stockpile in the theatre. 

The Marine Corps never took into service the M4A3(76)W riding on the WSS or 
the HVSS system. Their high-explosive (HE) rounds were considered inadequate for 
the infantry support role. The Marine Corps also had forty flame-thrower tanks based 
on the M4A3 medium tank series, riding on the HVSS system. 

The Marine Corps' tank battalions sent to South Korea in 1950 were equipped 
with the M26 and the M4A3(105mm) fitted with bulldozer blade kits as there was no 
bulldozer blade kit for the M26. Beginning in 1951, the M26 tanks would be supple¬ 
mented by M46 tank-equipped battalions. Some flamethrower-equipped M4 series 
medium tanks riding on the HVSS system were also employed by the Marine Corps 
during the conflict. 

Tank-on-Tank Action 

Between July and November 1950, there had been 119 documented tank-versus- 
tank duels. For the loss of thirty-four American tanks to enemy tanks or self-propelled 
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guns, the North Korean Army lost ninety-seven tanks confirmed with another 
eighteen unconfirmed kills, In a 1952 US Army report titled ‘Employment of Armor in 
Korea - The First Year' appears this passage: 

The earlier success over M24s gave the Red tankers a fatal over-confidence 
when they first met US medium tanks. This was particularly apparent in the first 
tank actions of August [1950]... T34s attempted to carelessly overrun M26s in 
an apparent faith in their invulnerability to US tanks. (This faith was further 
fostered by a general similarity in silhouette between the M24 and M26.) The 
comparative effect of a 90mm round to a 75mm round was a combat lesson 
few Red tankers lived to pass on. The immediate result of this sudden change in 
US tank power caused the Red tanks to become cautious to the point of 
inactivity ... The armor of the M26 turned [deflected] 85mm rounds on several 
occasions, so there may have been grounds for the Reds' lack of confidence. 

The bulk of the North Korean Army’s inventory of 285 T-34-85 tanks was destroyed 
by American aircraft and artillery fire by the end of 1950 rather than in combat with 
American tanks. The North Korean Army also lost seventy-four Soviet-supplied 
SU-76M self-propelled guns in 1950. After November 1950, tank-versus-tank duels 
with the North Korean Army became very rare, despite the Soviet Union replacing 
the North Korean tank losses in 1951. 

In October 1950, the Red Chinese Army intervened in the Korean War, having 
acquired a selection of Soviet Army wartime tanks and self-propelled guns. The 
American military recorded no tank-versus-tank duels with Chinese tanks during the 
war. However, the Red Chinese Army claims that a few small-scale tank-versus-tank 
encounters did take place. Anti-tank mines were the biggest enemy threat to 
American tanks throughout most of the Korean War. Despite that, most tanks 
damaged by anti-tank mines were eventually repaired and returned to service. 

Other Jobs for American Tanks 

The most common role of the M26 and M46 tanks during the Korean War was 
infantry support, with occasional stints serving as ad hoc self-propelled artillery pieces 
when poor weather conditions restricted their mobility. 

Another role in which M26 and M46 tanks were very effective was as ‘bunker- 
busters’. In a 1953 US Army report titled ‘Employment of Armor in Korea - The 
Second Year’ appears the following passage describing some of the pluses and 
drawbacks of employing tanks in that role: 

The employment of tanks in bunker-busting had by this time [1952] become 
perfected and widely used by all tank units. From positions on or near the MLR 
[main line of resistance], tanks from dug-in positions would deliver direct-fire 
on located enemy installations-bunkers, emplacements, and troops. In such 
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direct-fire positions tanks were impossible to conceal, and invariably drew heavy 
concentrations of hostile artillery and mortar fire .,, The enemy fire very seldom 
damaged friendly tanks so engaged, and then only by repeated direct hits. 

Bunker-busting was eventually considered uneconomical and wasteful by the US 
Army and Marine Corps due to the limited results achieved. On average, it took forty 
main-gun tank rounds to destroy an individual bunker. This amount of main-gun 
round expenditure resulted in tank gun barrels wearing out faster than normal and as 
a result meant they had to be changed more often, a time-consuming and difficult job, 
especially in the field. 

Combat Impressions from the Korean War 

Until the end of 1950, the preferred American tanks during the Korean fighting were 
the M26 and M46 due to being better armed and armoured than the M4A3(76)W 
tank. As encounters with enemy tanks became less frequent during 1951, the smaller 
size and lighter weight of the M4A3(76)W, often mislabelled the M4A3E8, led to it 
being a favourite among American tankers as it possessed better off-road mobility. 

The M4A3(76)W tank, however, had its own off-road shortcomings, as appeared 
in this extract from a 1st Cavalry Division report dated 20 October 1951: 

From the tanker's standpoint, the M4A3E8 tank which this battalion is now 
equipped with has done an excellent job in Korea. However, it does possess 
limitations which are serious enough to warrant improvement. In general, the 
basic defect of the M4A3E8 tank is its inadequate suspension system. The major 
complaint is that the tracks come off too easily when negotiating rough trails or 
when making sharp turns. A high degree of skill is required of the driver just to 
keep the tracks on the tank when operating over typical Korean terrain. 

The biggest shortcoming of the M26 was that it was underpowered for its weight and 
hence had a very difficult time in dealing with steep Korean terrain. Other problems 
were addressed by a Marine tanker in an after-the-war report: 

The M26 is a bastard! The engine was the same Ford 500hp that was in the 
M4A3E8, it was underpowered and the steering was done the same as the 
M4's, pull the levers with brute strength, good way to build the arms and upper 
body... We had live track with steel to the ground, good in dirt and mud, but hit 
cement in a turn and it was sliding to the flank that made the heart pump, no 
fear of turning it over but running over the locals standing alongside the road. 

Besides a more powerful engine, the M46 had a new hydraulically-assisted steering 
and braking system. The steering levers of the M4 series and the M26 were done 
away with and replaced by a simple wobble stick at both the driver’s and bow 
gunner’s positions. In a short article under a section titled ‘Sum and Substance’ 
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published in the September-October 1952 issue of Armor magazine, US Army 
Sergeant Dale A. Miller expressed his happiness with the M46: 

Driving the M46 in combat after training in an M4 is like stepping from a Model T 
Ford into a new Cadillac ... I think the M46 is a dream to drive compared to the 
old M4. You can drive all day and not become tired. And that means a lot when 
you have long missions over rough terrain and need to be on your toes in 
enemy action or watching for mines. 

Despite the improvements found on the M46, a number of issues still reduced its 
combat effectiveness during the Korean War. It had very high fuel consumption, and 
being mechanically more complex than the M4 series imposed a much stiffer burden 
on an inadequate logistic and maintenance system that never caught up with demand 
during the war. Compounding the problem was the shortage of qualified main¬ 
tenance personnel in the theatre. 

M47 Patton Tank 

On 1 November 1950, the US Army decided that the long-time system of classifying 
tanks by their weight was obsolete. This led to a new nomenclature system by which 
the post-war tanks were classified by the calibre of their main gun, followed by the 
words ‘gun tank'. Those already defined by the weight bracket system would retain 
their designation until retired from service. 

The planned replacement for the M46 was originally designated the T47 Medium 
Tank. It became the 90mm Gun Tank M47 on 1 November 1950. Initially nicknamed 
the ‘General Patton II’, it was later changed to ‘Patton 47'. Upon approval for pro¬ 
duction, also referred to as being ‘standardized’, the letter T, which stood for experi¬ 
mental, was dropped from the vehicle's designation and replaced by the letter ‘M’. 

Considered only as a stopgap measure and built on a crash basis, the approxi¬ 
mately 102,0001b M47 consisted of the experimental 90mm main gun-armed turret 
from the never-fielded T42 Medium Tank mounted on the modified hull of the 
earlier M46. A total of 8,576 were produced between June 1951 and November 
1953. Although none would serve in the Korean War, these were in service with the 
Marine Corps between 1952 and 1959. 

M48 Patton Tank Series 

Even as the M47 was hurried into service, the US Army was asking industry for a 
successor vehicle, which turned out to be the 90mm Gun Tank T48. The replace¬ 
ment tank offered a number of advantages over the M47, including thicker armour, an 
improved fire-control system and larger main gun ammunition capacity. 

Unfortunately, the still-constant threat posed by the Soviet Army in Western 
Europe resulted in the gasoline-powered T48 being rushed into production on a 
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crash basis beginning in April 1952. Thus the T48 was plagued by an endless series of 
design faults, as had been the case with the M47. These faults included excessive oil 
consumption and numerous engine failures after only 1,000 miles of operation. 

So numerous were the design problems with the T48 that the US Army deemed it 
unfit for overseas service in January 1953 and those built were placed directly into 
storage. Maximum range of the T48 was only 75 miles, not uncommon for other 
gasoline-engine-powered medium tanks of the period such as the British Army 
Centurion tank. 

Into Service 

The T48 was standardized in April 1953 as the 90mm Gun Tank M48, and officially 
nicknamed the ‘Patton M48’. Intent on making the tank work to its satisfaction, the US 
Army pushed industry to keep redesigning the M48. This resulted in a number of 
progressively-improved versions. 

The original 99,0001b M48 was followed by the 104,0001b M48A1, which then led 
to the 105,0001b M48A2 and finally the M48A2C model. The latter consisted of both 
new-built vehicles as well as the eventual upgrading of existing M48A2 tanks to the 
M48A2C configuration which, like those that came before it, were gasoline-powered. 

When production of the M48A2C concluded in 1959, approximately 12,000 units 
of the M48 tank series had been built. In comparison, between 1946 and 1958 Soviet 
factories constructed approximately 35,000 of the roughly 88,0001b T54 medium 
tank series, which was armed with a 100mm main gun and powered by a diesel 
engine. 

Beginning in 1959, US Army manuals began listing the 90mm Gun Tank M48 as the 
Tank, Combat, Full-Tracked: 90mm, M48. All subsequent versions of the M48 series 
and the tanks that followed were also officially listed in their manuals as Tank 
Combat, Full-Tracked, followed by the calibre of the main gun and their ‘M’ number. 

Late-Model M48 Patton Tanks 

The M48A2C was followed by the diesel-powered M48A3 in 1963 and eventually 
the 105mm main gun-equipped M48A5 in 1975. The 105mm main gun of the 
M48A5 was based on the design of a British tank gun labelled the L7. The modified 
American version of the L7 was designated the M68 by the US Army. 

There were 1,109 units of the 107,0001b M48A3 eventually completed and 
approximately 2,000 units of the 108,0001b M48A5. Both had been based on 
converting earlier models of the M48 series with no new production vehicles being 
built. Unlike their gasoline-powered predecessors, the M48A3 and the M48A5 were 
powered by diesel engines. The US Army made the official switch to all diesel- 
powered vehicles in 1959. 

The Marine Corps had taken 421 units of the M48A1 into service beginning in 
1955. By 1963, all had been converted into the M48A3 configuration, which 
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remained in use until 1974. The M48A3 was the primary tank employed during the 
Vietnam War by both the US Army and the Marine Corps. 

Unlike the M48A3s that operated in front-line service with both the US Army and 
Marine Corps for many years, the majority of M48A5 tanks went directly into service 
with US Army Reserve and National Guard armour units stationed in the United 
States. The only exceptions were 140 M48A5 tanks delivered to a US Army division 
in South Korea in 1978. By the early 1990s, most of the M48A5 tanks in American 
military service had been sold under foreign military sales programmes. 

Wartime-Inspired Heavy Tanks 

Despite the US Army’s general lack of interest in heavy tanks during the early part of 
the Second World War, the US Army Ordnance Department pushed ahead with the 
development of a specialized heavy tank initially designated the Heavy Tank T28. 
Armed with a 105mm main gun optimized for destroying German concrete forti¬ 
fications, it was originally anticipated that twenty-five units of the approximately 
190,0001b vehicle would be required. 

Reflecting the fact that the Heavy Tank T28 lacked a turret, it was redesignated as 
the 105mm Gun Motor Carriage (GMC) T95 in March 1945. The first pilot of the 
gasoline-powered T95 was not delivered fortesting until December 1945 and the 
second pilot in January 1946. Testing of the two pilots was concluded in 1947, at 
which point the programme was ended as no role could be envisioned for their use. 

Reports of more heavily-armoured German tanks in the summer of 1944 led the 
Ordnance Department to initiate the development of a series of gasoline-powered 
heavy tanks optimized as tank-killers. They would be armed with a range of main guns 
varying in size from 90mm to 155mm. None of the pilots were ready for testing 
before the conclusion of the Second World War. Those built were used in the 
immediate post-war period to test experimental tank components. 

Soviet Army Heavy Tanks 

The Soviet Army had fielded during the latter part of the Second World War 
3,854 units of the 101,0001b diesel-powered IS-2 heavy tank, commonly referred to 
as the ‘Stalin’. A redesigned and upgraded version of the IS-2 that entered service in 
the immediate post-war period was the 110,0001b IS-3, with 1,800 built between 
1945 and 1951. Both were armed with a 122mm main gun. 

The IS-3 was replaced by the T-10, of which approximately 8,000 were assembled 
between 1950/1951 and 1962. The T-10 weighed approximately 116,0001b and, like 
its two predecessors, was armed with a 122mm main gun and powered by a diesel 
engine. The Soviet Army took the T-10 out of service in 1970 as it was no longer 
considered viable against more modern American and North Atlantic Treaty 
Organization (NATO) tanks. 
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US Army Post-War Heavy Tanks 

One of the wartime-developed pilot heavy tanks, the gasoline-powered T34, was 
armed with a 120mm main gun. With the advent of the Cold War the US Army 
thought that it might be rushed into production to counter the Soviet Army heavy 
tank fleet. However, there were those in the US Army and Marine Corps who had 
concerns about its size and approximate weight of 140,0001b, which would have 
made it extremely difficult to transport. This led to the proposed development in 
1948 of a smaller and lighter version of the vehicle labelled the Heavy Tank T43. 

When the Korean War began, the development work on the Heavy Tank T43, 
which became the 120mm Gun TankT43 in November 1950, had not progressed 
past the building of a full-scale wooden mock-up. The US Army decided to speed up 
the process of fielding new tanks by skipping over the typical multi-year development 
and testing process. Rather, they would now be placed directly into production on an 
‘abbreviated crash basis’. 

Within six months, the first of six pilots of the gasoline-powered T43 came off the 
assembly line in June 1951 for some last-minute modifications. In July 1951, the 
vehicle was relabelled the 120mm Gun Tank T43E1 and ordered into production 
with 300 units completed by 1954. Of that number, 220 were intended for the 
Marine Corps, with the remaining 80 units assigned to the US Army. 

After some quick-fix modifications were applied in early 1956 to the 120mm Gun 
TankT43E1 by the US Army it was standardized as the 120mm Gun Tank M103 in 
April of that year. The approximately 125,0001b tank was never assigned an official 
nickname. In 1959, it was relabelled the Tank, Combat, Full-Tracked: 120mm Gun, 
Ml 03. In April 1954, the US Army set aside two of the production T43A1 tanks to 
serve as test-beds for a more extensive set of modifications and designated them 
the T43E2. 

Modifications 

Testing during 1953-54 of one of the six T43E1 pilots and one of the production 
vehicles found so many problems that the Ml03 was judged unfit for service. This is 
seen in a passage from an article by Dr Robert Cameron (Armor Center historian) 
titled ‘American Tank Development During the Cold War' and subtitled ‘Maintaining 
the Edge or Just Getting By?’ It appeared in the July-August 1998 issue of Armor 
magazine: 

Test conducted at Fort Knox in October 1954 indicated substandard turret and 
main gun controls. The main gun ammunition required two loaders and proved 
erratic in flight. Repeated firing of armor-piercing ammunition damaged the gun 
tube. Worse, the Ml03 initially proved underpowered for European terrain. Its 
engine and transmission required replacement after only 500 miles, and it threw 
tracks easily ... The Seventh Army, stationed in Europe, refused to accept the 
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Ml03 until it demonstrated its ability to provide over-watch for the M48 and 
conduct mobile defensive operations. 

By 1958 the US Army had corrected most of the Seventh Army's concerns, which led 
to shipping seventy-two units of the Ml 03 to West Germany. Their intended role 
was to provide over-watch protection for US Army medium tanks armed with 90mm 
main guns from Soviet Army heavy tanks if a third world war had taken place. 

Marine Corps’ Models 

The US Marine Corps refused to accept the 220 troublesome Ml03s allocated to it 
by the US Army and decided to await the test results of the two T43E2 tanks. Testing 
of these two pilot tanks led to the recommendation that 144 modifications be made 
to the vehicles to improve serviceability. 

These modifications were applied to the two T43E2s and they proved reasonably 
successful. The Marine Corps notified the US Army that it would now take 219 units 
of the vehicle, which had been standardized as the 120mm Gun Tank M103A1 in 
May 1957. The US Army delivered the first units of the approximately 125,0001b 
M103A1 to the Marine Corps in the summer of 1958 and the last in July 1959. 

Disappointed with the performance of its first seventy-two Ml03s stationed in 
West Germany, the US Army borrowed the same number of M103A1s from the 
Marine Corps. Shipped to West Germany during May-June 1959, these replaced the 
Ml03s and served until 1964 when they were returned to the Marines. 

The final version of the Ml 03 series in Marine Corps’ service was designated the 
Tank, Combat, Full-Tracked: 120mm Gun, M103A2. The first units showed up in 
August 1963 with the last examples of the approximately 128,0001b vehicle being 
delivered to the Marine Corps by the US Army in May 1964. The Ml 03A2 remained 
in Marine Corps' service until 1972. 

Post-War Light Tank 

The design work on a better-armed light tank as a replacement for the M24 began in 
1947. Rather than using the 75mm main gun of the M24, the new light tank was 
intended to be armed with a more powerful 76mm main gun. What eventually 
appeared were two slightly different pilot light tanks: the T37 and the T41. The US 
Army favoured a redesigned version of the T41 and assigned it the designation 
T41E1. In January 1950, industry was funded to build 100 units of this model. 

With the outbreak of the Korean War in June 1950, the order for the T41 El Light 
Tanks was bumped up to 1,000 units of a simplified design. Unlike its predecessors, 
the simplified T41 El Light Tank did not include an optical range-finder. In November 
1950, when the US Army dropped its weight classification system for tanks, the 
T41 El Light Tank became the 76mm Gun Tank T41 El. 
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A New Light Tank Enters Service 

In May 1953, the T41E1 and a modified version labelled the T41E2 respectively 
became the 76mm Gun Tank M41 and M41A1. The official nickname for the new 
light tank was originally the ‘Little Bulldog’. Following the death of US Army Lieu¬ 
tenant General Walton H. Walker in a traffic accident in November 1950, the tank 
was officially renamed the ‘Walker Bulldog’. None would see use during the Korean 
or Vietnam wars with the US Army and it was never taken into Marine Corps' service. 

Production of the approximately 51,0001b M41 and the approximately 52,0001b 
M41A1 began in the summer of 1951 and continued until 1954, with a total of 3,729 
units completed. In 1953, to increase the cruising range of its existing gasoline- 
powered engine, a fuel-injection system replaced the original carburettors. When 
so modified, the M41 and M41A1 respectively became the M41A2 and M41A3. 
When replaced in US Army service by newer vehicles in the mid-1960s, most of the 
M41 tanks were transferred to friendly foreign armies under Military Assistance 
Programmes (MAPs). 

Pictured at an historical military vehicle event is aT-34-85. It was this vehicle that led the North Korean Army invasion 
of South Korea beginning on 25 June 1952 and crushed both South Korean and US Army units that stood in its path, 
causing a ‘tank panic’. The T-34-85 had entered service with the Red Army in March 1944. Total production during 
the Second World War was 23,000 units. ( Ion Wilcox) 







(Above) With the outbreak of the Korean War the US Army quickly mobilized its combat and support assets and 
prepared them for shipment to South Korea. The first US Army tanks to arrive were M24 Light Tanks that had been 
employed in occupation duties in Japan. They did not fare well against the more thickly-armoured and better-armed 
T-34-85 initially encountered on 10 July 1950. (Chris Hughes) 


(Opposite, above) With the arrival of better-armed and armoured American medium tanks in Korea, beginning in 
August 1950 the M24s in theatre were reassigned to the vehicle’s traditional role of reconnaissance. There was 
authorized storage onboard for 48 main gun rounds and 440 rounds for the turret-mounted .50 calibre machine gun. 
In addition, there were 3,750 rounds for the M24’s coaxial and bow .30 calibre machine guns. (Pierre-Olivier Buan) 


(Opposite, below) The crew of this US Army M4A3(76)W HVSS is shown engaging the enemy with their 
.50 calibre machine gun. The initial batch arrived in South Korea at the end of July 1950 and consisted of vehicles 
rebuilt in Japan. Those M4A3(76)W HVSS tanks that followed were transported to Korea by ship directly from the 
United States. (Patton Museum ) 
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(Opposite, above) On display at an American museum is this preserved example of an M4A3(76)W HVSS. A total 
of 4,542 units were constructed between 1943 and 1945. In 1950, the US Army inventory contained 3,202 units of 
the wartime-built M4A3(76)W HVSS of which 1,826 were considered serviceable and the other 1,376 unservice¬ 
able. ( Patton Museum ) 

(Opposite, below) On paper, the combat capability of the North Korean T-34-85 was on a par with that of the 
US Army M4A3(76)W HVSS tanks. However, American tankers tended to fire the first shots in tank-versus-tank 
duels (60 percent of the time) and had a higher first-round-hit probability due to superiortraining. In this picture, we 
see an M4A3(76)W HVSS engaging enemy positions in Korea. (Patton Museum) 

(Above) The advent of the Korean War and the fear of a Soviet Army tank-led invasion of Western Europe pushed 
the US Army to have its remaining wartime inventory of M4A1(76)W HVSS tanks reconditioned. These were 
provided both to the US Army National Guard and various NATO countries. This particular preserved M4A1 (76)W 
HVSS is ex-French Army. (Pierre-Olivier Buan) 
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(Opposite, above) Supposedly, all the remaining US Army M4A3 tanks armed with a 75mm main gun and riding 
on the original Vertical Volute Spring Suspension (VVSS) system seen here were disposed of by 1949. However, 
pictorial evidence shows them being employed by the US Army National Guard up to the late 1950s. They were also 
used in the training role, as is evident from the opposing force’s uniforms worn by the tank crew in this late 1950s’ 
photograph. ( Patton Museum ) 

(Above) In service with the Marine Corps in the immediate post-war period through to the Korean War was the 
preserved M4A3(105) HVSS seen here. The reason for this was the US Army decision to end production of 
the M4A3 medium tank series upon the conclusion of the Second World War in favour of the M26, except for the 
M4A3 (105mm) HVSS. (Pierre-Olivier Buan) 

(Opposite, below) The US Army’s planned wartime replacement for the M4A3(76)W HVSS was the M26 seen 
here. However, it did not reach Western Europe until the very closing stages of the fighting in that theatre. The first 
M26 combat encounter with the North Korean T-34-85 tanks took place on 17 August 1950. In the resulting melee, 
the enemy lost two of their tanks with no losses to the Marine Corps’ M26s. (Author’s collection ) 
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(Above) On display at a British museum is this M26. Originally classified as a heavy tank, it was reclassified by the US 
Army as a medium tank in May 1946. This was done as the US Army anticipated taking into service much larger and 
heavier tanks. The 90mm main gun on the tank had first appeared in Western Europe on the M36 tank destroyer, 
which entered US Army service in October 1944. (Tank Museum) 

(Opposite, above) The larger and heavier armour-piercing (AP) rounds fired by the 90mm main gun seen here on 
this unrestored M26 were dramatically superior to those fired from the North Korean T-34-85 tanks. The high- 
explosive (HE) rounds fired by the M26 were also more potent than their Soviet counterpart. Unlike the T-34-85 
that had only a single optical sight, the M26 had two. (Pierre-Olivier Buan) 

(Opposite, below) Marine Corps tankers take a break on the engine deck of their M26 during the Korean War. 
Visible on the rear hull plate is the engine exhaust outlet and, just above it, the travel lock for the 90mm main gun. 
On the right-hand side of the rear hull plate is a box containing an external interphone that enabled those outside the 
tank to communicate with the crew inside the tank with hatches closed. ( Patton Museum) 
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(Above) As with the M4A3 series models armed with a 105mm howitzer, the US Army anticipated a requirement 
for a 105mm-armed version of the M26 during the Second World War. This resulted in production of 185 units 
labelled the M45, with an example seen here during the Korean War. This was out of a production run of more than 
2,000 M26 tanks armed with the standard 90mm main gun. ( Patton Museum ) 

(Opposite, above) Belonging to the former Military Vehicle Technology Foundation is this restored M26A1. This 
version of the tank series can be identified by two external features. These include a single-baffle muzzle brake, which 
replaced the double-baffle muzzle brake seen on the M26, and the addition of a bore evacuator just behind the 
muzzle brake. The 90mm main gun on the M26A1 was otherwise the same as that fitted to the M26. (Chris Hughes ) 

(Opposite, below) Looking down the vehicle commander’s cupola on an M26A1, the breech of the 90mm main 
gun is visible, as well as the gunner’s seat and controls. To the left of the gunner’s seat, with the backrest folded down, 
is the recoil guard. The gunner’s seat is suspended from the turret ring and does not rest on the turret floor. 

(Chris Hughes ) 
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(Opposite, above) In a French museum resides this preserved M26A1. The tank’s gasoline-powered engine was 
the same as that mounted in the M4A3 series tank, which produced 500 gross horsepower. The M26A1 ’s top speed 
on level roads was approximately 25mph, with a burst speed of 28mph for short periods. Cruising range was about 
75 miles. (Pierre-Olivier Buan) 

(Opposite, below) In this photograph of an M46 we can see the various external differences between it and its 
predecessor, the M26. These include the two new engine exhaust mufflers located on either side of the tank’s hull on 
top of the rear portion of the vehicle’s fenders. The M46 was also fitted with a small track-tension idler between the 
last road wheel and the rear drive sprocket. ( TACOM ) 

(Above) Seen here is an M46 on display in a Belgian museum. The vehicle’s front hull and turret were the same as 
those of the M26. The 90mm main gun was identical to that fitted to the M26A1, with the single-baffle muzzle brake 
and bore evacuator. The vehicle’s glacis armour was 102mm at its thickest point and sloped at 46 degrees. The tank’s 
near-vertical gun shield was 114mm thick. (Pierre-Olivier Buan) 
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(Opposite, above) Taken during the Korean War is this picture of a Marine Corps M46. Visible on the bottom 
portion of the vertical face of the vehicle’s rear hull plate are three circular access holes not seen on its predecessor. 
On the left side of the upper portion of the vehicle’s rear hull plate is a large box-like housing for the tank’s external 
interphone. (National Archives ) 


(Opposite, below) The 90mm Gun TankT42 as pictured here had first been envisioned by the US Army in 1948. 
It was intended that it should feature a state-of-the-art fire-control system, which would include a two-axis 
stabilization system, an automatic loader and a stereoscopic range-finder. The tank’s chassis was considered under¬ 
powered and the US Army therefore quickly lost interest in the project. (TACOM) 

(Above) A slightly improved version of the M46 was designated the M46A1. The US Army set about trying to 
improve its combat capabilities. This resulted in the September 1950 mating of the turret from the experimental 
90mm Gun TankT42, minus the automatic loader, onto the existing chassis of an M46A1. The resulting pilot seen 
here was labelled the M46E2 Medium Tank. (TACOM) 
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Due to delays in production of the 
optical range-finder for the M47, 
early-production units lacked 
these. This resulted in these 
vehicles’ tank commanders having 
to make do with the T35 optical 
periscope sight as seen in this 
photograph. Once production had 
caught up with demand, all the 
early-production units of the M47 
were retro-fitted with the 
specified optical range-finder. 

(,Patton Museum ) 


(Opposite, above) The US Army quickly approved the production of the M46E2 Medium Tank, which then 
became the M47 Medium Tank in November 1950. An external change made to the M47 front hull, as seen here, 
was the elimination of the exhaust-blower hump in the roof of the front hull between the driver and the bow- 
gun ner/assistant driver positions, which was present on the M26. (Pierre-OIivier Buon) 

(Opposite, below) Another external difference between the M47 and its predecessor was the set-back on the 
vehicle’s front hull. The 4in-thick glacis on the M47 was set back 60 degrees from the vertical compared to the 
46-degree set-back on the 4in-thick glacis of the M46. In contrast to the more common cylindrical muzzle brake on 
the M47’s 90mm main gun, this particular vehicle has the less common T-shaped blast deflector fitted. (Chris Hughes) 
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(Above) Due to a great many problems with the M47’s complex fire-control system, the US Army was quick to 
allocate its inventory of M47s to foreign military aid when another tank became available. The French and West 
German armies, for example, acquired a large fleet of M47 tanks in the 1950s, which served until the late 1960s. 
Pictured here is an M47 in storage at a European museum. ( Pierre-Olivier 8 uon) 

(Opposite, above) There was authorized storage on the M47 for seventy-one main gun rounds, with four in the 
rear of the turret. The vehicle’s radio was also located in the rear of the turret. On the rear of the turret bustle was a 
storage box visible in this picture. Note the lack of a track-tension idler on this particular vehicle. The M47 had only 
three upper return rollers, whereas the M26 and M46 had five. ( Chris Hughes ) 

(Opposite, above) Entering into production at approximately the same time as the M47 was the Soviet Army T-54 
medium tank. It was diesel-engine-powered, smaller, lighter, more thickly-armoured than its US Army counterpart 
and armed with a 100mm main gun. The T-54 was the replacement for the wartime-developed T-34-85 in the Soviet 
Army. Pictured here is a destroyed Iraqi Army T-54 from the First Gulf War. (Author’s collection) 
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Even as the stopgap M47 was being placed into production, the US Army pushed ahead with its replacement, the 
second pilot of which is seen here, designated the T48 Medium Tank. It was dramatically different in appearance to its 
predecessor, having an el I iptical ly-shaped turret and hull. This design feature was intended to improve the tank’s 
chances of deflecting armour-piercing (AP) projectiles. (1 TACOM ) 


A sectional view of the pilot T48 from a US Army manual. In spite of the many external changes to the tank, the 
interior automotive components such as the engine and transmission came from the M46A1/M47. Rather than a 
single coaxial machine gun, the T48 originally appeared with two coaxial machine guns. One was later replaced by a 
direct-sight telescope. (US Army ) 















































































































A design feature seen here on this T48 is the inward-sloping rear-engine hull plate. The large box on the upper 
portion of the rear-engine plate contained the vehicle interphone, inherited from the M46 and M47. The T48 had the 
five track-return rollers of the M46, but originally lacked the small track-tension idlers seen on the M47. (PattonMuseum) 


Due to problems with thrown tracks during testing of the T48, the US Army decided to fit the pilots with the track- 
tension idlers seen on the M47. In April 1953, the US Army standardized the T48 as the M48. The track-tension idlers 
of the T48 were retained for the production examples of the M48 as seen on the vehicle pictured. (Christophe Valuer) 































(Opposite, above) The .50 calibre machine gun visible on this preserved M48 could be fired from within the turret 
of the vehicle. However, it could not be reloaded without the vehicle commander exposing himself. With the advent 
of the elliptically-shaped front hull of the T48/M48, the assistant driver/bow-gunner position of previous medium 
tanks disappeared. This brought down the crew number to only four men. ( Chris Hughes) 

(Opposite, below) The M48A1 seen here came with a new enclosed vehicle commander’s cupola. It was armed 
with a .50 calibre machine gun fed by a 100-round ammunition box. The spent empty shell casings and belt links were 
ejected to the outside of the cupola. This particular tank is fitted with the T-shaped blast deflector that had first 
appeared on late-production M47 tanks. ( Patton Museum) 

(Above) The enclosed .50 calibre machine-gun-armed vehicle commander’s cupola turret seen on this M48A1 was 
considered an improvement over the exposed .50 calibre machine-gun mount on the M48 tank. Unfortunately, the 
small size of the vehicle commander’s cupola and its limited supply of ammunition proved unpopular with the user 
community. For some reason, this M48A1 does not have a track-tension idler. (Patton Museum) 
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The major external difference between the M48A1 and its successor the M48A2 visible here was the much-enlarged 
and redesigned rear engine compartment seen in this photograph. The gasoline engine in the M48A2 was a variation 
of that in its M48 series predecessors. The reason for the larger engine compartment was to better mask the infrared 
signature of the engine. (JACOM) 


Less noticeable external differences between the M48A1 and its replacement, the M48A2 pictured here, include the 
squared-off headlight guards mounted on the glacis and the fact that it only has three track-return rollers instead of 
the five seen on the M48. An improved version of the M48, which was designated the M48A2C, lacked the track- 
tension idlers of the M48 and M48A1. ( TACOM ) 




















In 1957, the Soviet Army introduced into service a much-improved model of the diesel-engine-powered T-54 series 
labelled the T-55. Pictured here is a restored Czech licence-built copy of the latter. Upgrade features included the 
ability to survive a tactical nuclear weapon blast, as well as a new transmission and more powerful engine. (Chris Hughes) 


By the end of the 1950s, the US Army had finally become convinced of the advantages of diesel-powered engines for 
tanks. This resulted in 1,597 gasoline-engine-powered M48 series tanks being converted into a diesel-engine- 
powered version designated the M48A3. These would be employed by both the US Army and the Marine Corps. 
This conversion took place in the 1960s. Pictured here is an M48A3 in South Vietnam. (National Archives) 
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(Opposite, above) It was originally thought that the M48A3, an example of which is seen here in South Vietnam, 
would be armed with a licence-built American copy of a British-developed 105mm main gun labelled the L7. 
However, due to a plentiful supply of 90mm main gun ammunition and a lack of funding to buy enough 105mm main 
gun ammunition, the US Army decided that the M48A3 would retain the 90mm main gun of its predecessors. 

(National Archives ) 

(Opposite, below) Early on, the Marine Corps identified a requirement for a flame-thrower tank based on 
the M48 series. Seventy-four M48A1s were therefore converted to this new role and designated the M67. The 
subsequently converted M48A2 flame-thrower tanks were labelled the M67A1. The final flame-thrower variant was 
based on the M48A3 and was designated the M67A2, with an example seen here in use during the Vietnam War. 

(National Archives ) 

(Above) It took until 1975 before the first production M48 appeared armed with a British-designed but American- 
built 105mm main gun designated the M68. The British had developed the gun in response to having a chance in 
1956 to see how thickly-armoured the Soviet Army T-54 medium tank was. Based on the chassis and turret of the 
M48A3, the up-armed tank was designated the M48A5, an example of which is pictured here. (TACOM) 
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(Opposite, above) In response to a requirement for a tank that had a main gun able to penetrate German 
concrete defensive fortifications along the West Wall, the Ordnance Department of the US Army developed what 
was eventually labelled the Super Heavy Tank T28. It was armed with a 105mm main gun. The two built, one of 
which is seen here, saw no use in the Second World War but lasted in US Army service for testing until 1947. 

(Author's collection ) 


(Opposite, below) In September 1944, the US Army authorized work to begin on four pilot heavy tanks. 
Two were designated the T29, to be armed with a 105mm main gun. In April 1945, there was an order placed for 
1,152 units. That order was soon cancelled, with only one T29 pilot being completed. Post-war, seven more pilots 
were authorized. The example pictured here was fitted with an optical range-finder and labelled the T29E3. 

(Author's collection ) 


(Above) Of the four heavy tank pilots ordered by the US Army in September 1944, two were to be armed with a 
155m main gun and designated the T30. Neither was ready fortesting until 1948. They were both based on the same 
turret and chassis as the T29 but with different types of gasoline engines. One of the two T30 pilots was fitted with an 
experimental main gun ammunition-rammer and labelled the T30E1 as seen here. ( TACOM ) 
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(Above) In early 1945, the US Army became interested in the possibility of using a modified version of an existing 
120mm anti-aircraft gun as a tank gun. This resulted in two pilots of the T30 being diverted for the testing of the 
concept. The resulting vehicle, seen here, was labelled the T34. As with all the late Second World War-initiated 
heavy tanks, the size of the main gun rounds mandated separate-loading ammunition and two loaders. ( TACOM ) 

(Below) Based on the positive reception received by the Assault Tank M4A3E2 when fielded, the US Army pushed 
in early 1945 to develop a similar vehicle based on the M26 Heavy Tank. That turned out to be theT32 Heavy Tank 
pictured here, and a slightly different version designated the T32E1. As with the other late-war-initiated heavy tanks, 
none of the pilots were ready for testing before the end of the Second World War. (TACOM) 

(Opposite, above) Pictured here is a former Red Army/Soviet Army IS-III heavy tank. The surprise appearance of 
the tank at the 7 September 1945 Victory Parade in Berlin was a shock to the senior American military leadership 
present. Its well-sloped and thick armour suggested that it would be immune to the M26 tank’s 90mm main gun 
rounds. This pushed the US Army into an early post-war round of heavy tank development. (Christophe Valuer ) 

(Opposite, below) On display at a Russian museum is this preserved T-10 heavy tank armed with a 122mm main 
gun. As the IS-III had been rushed into service during the tail end of the Second World War, it suffered from 
numerous design problems. The Soviet Army’s eventual solution was the fielding of the T-10 that borrowed heavily 
from the IS-III design and from a number of experimental post-war heavy tank designs. (Vladimir Yakubov) 


























































































TANK, 120mm GUN, T43 

(Above) The US Army’s immediate reaction to the Soviet Army heavy tanks was the consideration of a more 
compact version of the wartime-developed T34 Heavy Tank. It was to be armed with a more lightweight version of 
the 120mm main gun mounted in the T34. Shown here is the wooden full-scale mock-up of the more compact T34, 
designated the T43 Heavy Tank. ( [TACOM) 

(Opposite, above) Note the ladder on the turret side of the T43 Heavy Tank pilot seen here. Subsequent pilots 
did away with the ladder and incorporated a number of improvements intended for the production model of the 
tank. Reflecting those upgrades, pilot tanks two through to six were designated the 120mm Gun Tank T43A1 Heavy 
Tank in July 1952. (TACOM) 

(Opposite, below) Despite being besieged by countless design issues, the US Army continued to push the T43E1 
Heavy Tank development along. A total of 300 were built between 1953 and 1954, and an example is pictured here. 
In 1956, they were designated the 120mm Gun Tank Ml 03. This was the version that was taken into service by the 
US Army and deployed to West Germany in 1958. (TACOM) 
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(Opposite, above) The Marine Corps would have nothing to do with the troublesome T43E1/M103. Still 
interested in the vehicle, however, they would fund additional improvements to another pilot version labelled the 
T43E2. When satisfied with the results, they decided to have 219 units of the T4E1 upgraded to the T43E2 standard. 
These began appearing in 1958 and were labelled the M103A1, shown here by this illustration from a manual. 

(i Patton Museum ) 

(Opposite, below) To keep the M103A1 up to date, the Marine Corps funded a programme in 1961 to incor¬ 
porate as many components from the M60 into the M103A1 as possible, especially the fuel-efficient diesel engine. 
Pictured is one of the pilots for that planned upgrade identified on the turret as the M103A1 El. Due to the two- 
piece main gun rounds, the tank had two loaders. (Patton Museum ) 

(Above) With a large number of upgrades and design fixes made to the Ml 03A1 El, it was accepted by the Marine 
Corps as the M103A2 seen here. The enlarged M48A2-type engine compartment of the tank incorporated an 
insulated infrared-suppression rear deck. Additional reduction of the engine exhaust was achieved by mixing it with 
cool air as it exited through the vertical rear-door grills visible in this photograph. (Patton Museum) 
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(Above) A total of 208 units of the Marine Corps’ inventory of the Ml 03A1 tanks and three pilots were converted 
to the M103A2 standard. Pictured here is an operational M103A2 belonging to a British museum. With the new 
diesel engine, the operational range of the tank increased to approximately 300 miles. With the original gasoline 
engine, the Ml03 and M103A1 could barely reach an operational range of 100 miles. ( Ian Wilcox) 

(Opposite, above) From a manual is this illustration of the fire-control system in an M103A2. From the early 1950s 
through to the 1970s, American tanks relied on turret-mounted optical range-finders. These instruments yielded 
measurements that were better than estimates but were still inaccurate at long range and were useless in dark 
conditions, bad weather and dusty or smoky environments. (Patton Museum) 

(Opposite, below) Belonging to the now-closed Military Vehicle Technology Foundation was this restored 
M103A2. The vehicle’s maximum speed was 23mph. There was authorized storage for thirty-eight main gun rounds. 
The separate-loading armour-piercing tracer (AP-T) M358 shot round weighed approximately 1071b. The high- 
explosive anti-tank tracer (HEAT-T) M469 round weighed around 521b. (Chris Hughes) 
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(Above) In 1951, the US Army began the development of a heavy tank based on the T43 chassis, which would have 
a turret equipped with an automatic loader for either a 120mm or 155mm main gun. The former was labelled the 
T57 and the latter the T58, which is pictured here. The use of an automatic loader dictated an oscillating turret with 
fixed (one-piece) main gun ammunition. In 1957 the project was cancelled. ( [TACOM) 

(Below) Prior to the end of the Second World War, the US Army had begun looking for a post-war replacement 
for the M24. Development work was approved in 1946 and the proposed new light tank was designated the T37, 
with a variant labelled the T41 which is seen here. Both were armed with a 76mm main gun. A modified version of 
the T41 referred to as the T41E1 was eventually selected as the M24 replacement. (TACOM) 

(Opposite, above) Pictured here is a preserved T41 El pilot, which went on to become the M41. The US Army 
continued to task industry with refining the design of the tank during its time in service. This would result in a number 
of designations being applied to the tank to mark differences in components, be it fire-control or automotive. There 
would be an M41A1, M41A2 and M41A3. (TACOM) 

(Opposite, below) This picture taken in Germany in 1953 shows a column of US Army M41 tanks. External 
spotting features include a tool kit mounted on the front glacis and the squared-off front fenders. The vehicle’s 76mm 
main gun fired a solid shot round with a muzzle velocity of 3,200fps, or two types of Hyper-Velocity Armour-Piercing 
(HVAP) shot rounds with an approximate muzzle velocity of 4,000fps. (Patton Museum) 

















The external spotting features of the 
M41A1 include the lack of a tool kit 
on the glacis, as seen here on the 
M41, and the new front fender 
design. As with all light tanks, the 
armour on the entire M41 series was 
extremely thin. The gun shield was 
only 32mm thick and that on the 
glacis 25mm thick. The rear hull 
engine compartment armour 
thickness was as little as 13mm. 

(Patton Museum ) 

An interesting photograph of a US 
Army tanker in the uniform and 
equipment of the 1950s, standing in 
front of an M41 series tank. The 
M41 through to M41A2 versions of 
the tank had authorized storage for 
fifty-seven main gun rounds and the 
M41 A3 authorized storage for sixty- 
five main gun rounds. All the tanks in 
the M41 series had onboard storage 
for 600 rounds of .50 calibre 
machine-gun ammunition. (Patton 
Museum ) 
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On display at a US Army museum is this M41A1 or later model. From the A1 through to the A3 versions of the M41 
tank, all the changes to the vehicle were internal. The gasoline-engine-powered vehicle could attain a top speed of 
approximately 45mph on level surfaces. The M41 and M41A1 had a maximum cruising range on roads of about 
100 miles. By adding an external fuel tank, the M41A2 and M41A3 could travel up to approximately 280 miles. 

(Chris Hughes ) 
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Chapter Two 


Late Cold War Tanks 



he US Army was under no illusions regarding the effectiveness of the 90mm main 


gun-armed M48A2 compared to contemporary and anticipated Soviet tanks. As 


early as 1954 work was being done on the development of a lighter, more 
powerfully-armed vehicle labelled the 90mm Gun Tank T95. It was to be the 
replacement for the M48A2, which was approved for production in December 1955. 

Instead of the conventional rifled main gun, a long-time design feature of all 
American tanks going back before the Second World War, the initial version of the 
approximately 84,0001b T95 was fitted with a hypervelocity smooth-bore 90mm 
main gun. Other design features included ceramic armour, a laser range-finder, a new 
type of suspension system and a diesel engine. 

What Do We Need? 

In 1957, the US Army formed a panel named the Ad Hoc Group on Armament for 
Future Tanks or Similar Combat Vehicles (known as ARCOVE). A report of its 
findings, released in 1958, strongly recommended that by 1965 the US Army should 
be fielding tanks armed with a lightweight guided-missile system instead of heavy 
large-calibre main guns. It was believed at the time that at longer ranges, anti-tank 
guided missiles showed more potential than rifled guns. 

The senior officer overseeing the ARCOVE group also proposed that the Army 
would eventually field only two types of guided-missile-armed tanks. These would 
include a light tank to be referred to as the Armoured Reconnaissance Airborne 
Assault Vehicle (AR/AAV) and a ‘main battle tank’ that would combine the functions 
of both medium and heavy tanks. 

As recommendations made by ARCOVE were being discussed, work continued 
on improving the M48A2 tank. Strangely, it was the civilian staff of the president's 
Bureau of the Budget, which became the Office of Management and Budget in 1970, 
that pushed along the development of an improved M48A2 and not the US Army. 

The M60 Tank Appears 

Concerned that Congress would not fund production of additional units of the 
M48A2C after 1959, the US Army contracted with industry in September 1958 for 





an upgraded M48A2C tank armed with a 105mm main gun, powered by a diesel 
engine and fitted with ceramic armour. It was originally designated the XM60. The 
letter ‘X’ in the XM60 designation stood for experimental and replaced the long-time 
use of the letter ‘T’ to identify experimental vehicles. 

Four XM60 pilots were built for test purposes between July and September 1959, 
without ceramic armour as that idea had been quickly dropped due to its cost and 
complexity of construction. Despite its M48 lineage, the M60 series of tanks was 
never assigned an official nickname by the US Army. This, however, has not stopped 
many from still referring to it as a Patton tank. 

Once the decision was made to push the upgraded M60 into service as quickly 
as possible, it was originally assigned the designation 105mm Gun, Main Battle Tank. 
This was later changed to Tank, Combat, Full-Tracked: 105mm, M60 to conform to 
the new designation system begun by the US Army in 1959. The vehicle weighed 
approximately 102,0001b. 

Early M60 Tank Versions 

The first production M60 rolled off the assembly line late in 1959. A total of 2,205 
units were constructed by October 1962. At this point, another version of the tank 
with a new elongated and better-protected turret replaced it on the production line. 
That second version of the M60 series was labelled the M60A1. Besides the new 
turret, the armour on the front and sides of the M60A1 hull were thickened, which 
brought the vehicle weight up to 105,0001b. 

In an article by Dr Robert S. Cameron titled ‘Pushing the Envelope of Battlefield’ 
and subtitled ‘American Tank Development from the 1970s to the Present’, which 
appeared in the November-December 1998 issue of Armor magazine, appears this 
extract regarding the shortcomings of the M60A1: 

The M60A1 made up the bulk of the Army’s first-line tank force confronting 
Warsaw Pact forces in the Federal Republic of Germany. This tank was 
considered inadequate for offensive operations or sustained off-road action. 
Although one of the largest tanks in the world, it lacked sufficient protection 
against Soviet hypervelocity kinetic energy rounds or shaped-charge weapons. 
The M60A1’s fire-control system also suffered from a high failure rate. The 
tank’s poor night-fighting and fire-on-the-move capability undermined its ability 
to fight continuous mobile actions. 

As the Army’s problems continued in fielding a suitable main battle tank, the M60A1 
went through a continuing series of improvements to keep it up to date on the 
battlefield until such time as a new state-of-the-art main battle tank could be fielded. 

By the time production ofthe M60A1 had concluded in 1981, atotal of7,948 units 
had been built. In comparison, between 1958 and 1981 Soviet factories had built 
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approximately 27,500 T-55 series tanks, an improved and upgraded version of the 
earlier T-54, armed with a 100mm main gun and, between 1962 and 1973, about 
20,000 of the T-62 main battle tank armed with a 115mm main gun. The Soviet Army 
translation of main battle tank is ‘standard tank’. 

Upgraded M60A1 Tanks 

Another upgrade to the M60A1 in 1971 involved the addition of two unarmoured 
Top-Loading Air Cleaners (TLACs), one mounted on the top of each of the tank’s 
two fenders. The M60A1 s built before 1971, as well as all the M60s, had Side-Loading 
Air Cleaners (SLAC), one mounted on each fender. 

Originally upgraded M60A1 tanks were to have the acronym ‘PI’, standing for 
Product Improvement, added to their designations. When fitted with the TLAC, the 
tank would have been labelled the M60A1(PI). 

As additional product improvements were added to the M60A1, the term Product 
Improvement Programmes (PIPs) came into effect. However, rather than applying 
the acronym ‘PIP’ to the vehicle’s designation - e.g. M60A1 (PIP) - the acronym for 
the upgrade components was added to the tank’s designation. 

The acronym ‘AOS’ stood for an Add-On-Stabilization system that appeared on 
the M60A1 in 1972. Previous tanks such as the M47 and the M48 series had not been 
designed with a two-axis stabilization system (elevation and traverse). 

With the addition of a number of improvements to the M60A1 in 1975, including a 
new more reliable diesel engine, the word ‘RISE’, which stood for Reliability Improved 
Selected Equipment, was added to the tank’s designation. 

The last major PIP for the M60A1 was represented by the word ‘Passive’, which 
was not an acronym. This term referred to a type of electronic night-vision equip¬ 
ment added to the tank in 1977. This led to late-production M60A1 tanks so 
equipped being labelled M60A1 RISE/Passive. 

Israeli M60A1 Lessons Learned 

Israeli Army combat experience with M60A1s gathered during the 1973 Yom Kippur 
War (aka the October War) resulted in changes to the American inventory of 
the tank. The turret ring and chin armour on either side of the M60A1 turret front 
proved too thin. This resulted in thickening of the armour at these locations on new- 
production M60A1s and armoured fillets being added to the chin portion of existing 
M60A1 turrets. 

A second issue was the hydraulic oil used to turn the turret, nicknamed ‘cherry 
juice’ by the crews due to its colour. Upon penetration by a projectile, the highly- 
pressurized hydraulic fluid in aerosol form would ignite, causing horrible bums to the 
crews and often the detonation of the onboard main gun rounds stored in the turret. 

The US Army’s answer to the problem was to substitute a less flammable hydraulic 
fluid, known as Fire Resistant Hydraulic (FRH) fluid. This was nicknamed ‘apple juice’ 




by the crews due to its colour. The British Centurion tank also employed by the Israeli 
Army in that conflict had an electrically-powered turret traverse system which 
avoided the problem. All Soviet Army Cold War-era tanks employed an electrically- 
powered turret traverse system. 

The US Army’s decision to use a hydraulically-powered turret traverse system on 
its M60 series tanks was due to a number of reasons, one of the most important 
being that it was much faster than its electrically-powered counterpart. The M26 
through to the early-model M48s had an electrical hydraulically-powered turret 
traverse system. Beginning with the M48A2, they were provided with an all- 
hydraulically-powered turret traverse system. 

Marine Corps M60A1 Tanks 

The Marine Corps tested the original version of the M60 in 1961. The Corps con¬ 
cluded that the M60 did not offer any significant improvement over its existing 
inventory of M48 and Ml03 series tanks. It therefore decided not to adopt the 
M60 series. 

In 1972, the Marine Corps had to rethink its earlier decision not to take the M60 
tank into service. By that time, it was clear that its inventory of 90mm main gun-armed 
M48A3 tanks was no longer viable against more modern Soviet Army tanks. 
Availability of the envisioned new US Army main battle tank was years away. These 
factors led to a Marine Corps’ decision to acquire 578 early-production M60A1 tanks 
beginning in 1972. 

In 1977, the US Army replaced all the early-production M60A1 tanks that had 
been delivered to the Marine Corps with late-production units designated the 
M60A1 RISE/Passive. Some of these served with the Marine Corps reserve units until 
1994. 

Marine Corps M60A1 Tanks at War 

The Marine Corps employed 277 units of its inventory of M60A1 RISE/Passive tanks 
during the first ‘Gulf War’ in 1991, generally known to the American public as 
Operation DESERT STORM. During the lead-up to DESERT STORM, referred to as 
Operation DESERT SHIELD, all the Marine Corps M60A1 RISE/Passive tanks not 
already so fitted were outfitted with explosive reactive armour (ERA) tiles referred 
to as ‘Blazer’ by their Israeli manufacturer. Due to a shortage of ERA tiles at the time, 
many of the Marine Corps M60A1 RISE/Passive tanks in theatre sported dummy tiles 
alongside the active tiles. 

None of the Marine Corps M60A1 RISE/Passive tanks were lost to tank-versus- 
tank action, despite encountering a large number of Iraqi tanks. Ten, however, were 
lost to Iraqi anti-tank mines, with four eventually repaired and returned to service. 

There was some concern prior to DESERT STORM that the frontal armour on 
the Iraqi Army’s T72 tanks might be proof against the Armour-Piercing Discarding 
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Sabot (APDS), or ‘sabot’ for short, projectiles fired by the 105mm main gun on the 
Marine Corps M60A1 RISE/Passive tank. However, this concern proved to be 
unfounded. 

In a book by Oscar E. Gilbert titled Marine Corps Tank Battles in the Middle East , a 
tanker described what happens when a sabot projectile penetrated the armour on an 
Iraqi Army T72 tank: .. things start cooking off, and as they’re cooking off there are 
little explosions. And then there's the big one that usually sends the turret thirty, forty 
feet in the air, tumbling like a hubcap. The thing weighs several tons, comes down, 
and it burns for a long time.' 

Missile-Armed M60 Tank 

Reflecting the 1958 ARCOVE recommendations to field missile-firing tanks, in 1959 
the US Army contracted with the Aeronautronics Division of the Ford Motor 
Company to develop a suitable system. What they came up with was referred to as 
the Combat Vehicle Weapon System (CVWS) that was eventually assigned the 
designation 152mm Ml 62 Gun/Launcher. Capable of launching an anti-tank missile 
officially nicknamed the ‘Shillelagh’, it could also fire a variety of conventional 152mm 
rounds. 

The US Army incorporated the 152mm Ml62 Gun/Launcher into a specially- 
designed turret, which they would eventually mount onto the proven chassis of the 
M60A1 main battle tank This combination was eventually standardized in 1967 as 
the Tank, Combat, Full-Tracked: 152mm, Gun/Launcher M60A2, with 540 units 
converted between 1973 and 1974. The plan in West Germany was to have the 
114,0001b M60A2 tank take over the role of the Ml 03 series by providing long-range 
fire support to the shorter-range 105mm main guns on the M60A1. 

The Problems Never End 

Due to a host of unresolved design issues with the Ml62 Gun/Launcher and its 
conventional ammunition, the M60A2 was not fielded until 1974. Unfortunately the 
vehicle proved very expensive to operate and problems persisted afterwards in the 
field. Some former M60A2 crewmen cited the slow reload time of the gun/missile- 
launcher unit, making it suitable as a long-range tank destroyer but unfit as a main 
battle tank. 

The US Army finally gave up on the M60A2, pulling it from service in 1980 because 
newer tank technology had made it obsolete with the troublesome turrets being 
scrapped and used as range targets in some cases and the chassis of the M60A1 tanks 
being reassigned for other roles. 

Soviet Army Guided Anti-Tank Missiles 

The Soviet Army had begun development of a dedicated radio-guided anti-tank 
missile-armed tank in 1956 but reached a design dead-end in 1964. In the late 1960s, 
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the Soviet Army began development work on a new radio-guided anti-tank missile 
that could be fired from the 125mm main gun on the T-64 series main battle tank, 
which had been adopted into service in 1967. The missile itself entered into service in 
1976 with the advent of the T-64B. 

A more advanced laser-guided anti-tank missile was eventually developed for the 
125mm main gun on the T-72 main battle tank, which was introduced into service in 
1971. These laser-guided anti-tank guided missiles greatly increased the effective 
combat range of the T-72 tanks so equipped. Typically, Soviet Army tanks during the 
Cold War carried six or less guided anti-tank missiles due to their extremely high 
cost. Guided anti-tank missile rounds were also put into service for the Soviet Army 
T-55 and T-62 tanks. 

The Final Version of the M60 Tank Series 

In 1978 the US Army added another round of upgrades to the M60A1 RISE/Passive. 
These upgrades included a laser range-finder instead of the original optical range¬ 
finder and a solid-state analogue fire-control computer instead of the former 
mechanical/electrical fire-control computer. In addition, the tank was to be fitted with 
a new British-designed smoke grenade-launcher system labelled the M239 and a 
Belgian-designed 7.62mm machine gun. 

The Belgian 7.62mm machine gun on the M60A3 was designated the M240 and 
replaced the original trouble-plagued American-designed 7.62mm machine guns that 
had armed the M60 and all the various iterations of the M60A1. Reflected in these 
changes was a new designation approved for the tank in May 1979 of Tank, Combat, 
Full-Tracked: 105mm, M60A3. 

In 1979, the two unarmoured Top-Loading Air Cleaners (TLACs) that had 
appeared on the M60A1 were replaced by two Armoured Top-Loading Air Cleaners 
(ATLACs) on the M60A3. 

Further Features are Added 

Beginning in August 1979, a Tank Thermal Sight (TTS) was added to the M60A3, 
replacing the original passive night sight. With this new component the tank became 
the M60A3(TTS). As the Warsaw Pact Cold War tanks depended on infrared night- 
sights, the thermal sight provided an important force multiplier on any battlefield for 
the US Army tank M60A3 fleet at night as well as in daylight. 

Another addition to the M60A3(TTS) was referred to as the Vehicle Engine 
Exhaust Smoke System (VEESS), its purpose being to hide the vehicle from line-of- 
sight anti-tank guns and missiles in certain situations. Other external identifying 
features of this last model of the M60 series were the addition of a thermal shroud 
over the 105mm main gun and a small vertical wind sensor on the rear roof of the 
tank’s turret. 
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James Warford, a former US Army armour officer, comments on the M60’s 
through to the M60A3’s lack of combat effectiveness during a period of the Cold 
Wan 

After graduation from the armor officer basic course in 1979, I went on to 
become a tank platoon leader in West Germany. I had two different versions of 
the M60 tank: the M60A1 RISE Passive, and the M60A3TTS (Tank Thermal 
Sight). The problem at the time was the latest Soviet tank facing us in Eastern 
Europe was the T64A Premium tank. It had entered service in 1969, and was 
armed with a 125mm main gun, which could easily penetrate the thickest armor 
on my M60 tanks. 

In addition, the Soviet tank boasted superior mobility and armor protection 
that made it virtually impenetrable to our 105mm main guns. The M60A3TTS, 
which was a much-improved tank over the M60A1 RISE Passive, still lacked the 
firepower to destroy the T-64A and an improved version the T-64B. It wasn’t 
until 1983, when we were supplied new 105mm main gun ammunition, that we 
could have been counted on to knock out the T64A and T64B from the front if 
World War III had begun. 

Between 1979 and 1987, a total of 5,400 units of the approximately 115,001b M60A3 
were constructed. Of that number, 1,700 were new-built and the remaining 3,700 
converted from earlier-production M60 and M60A1 tanks. By 1988, the US Army 
was already in the process of fielding its long-awaited new main battle tank, hence 
they no longer wanted to devote any available funding to the M60A3(TTS) fleet. 

The M60A3(TTS) lingered in US Army National Guard service until 1997. As with 
previous versions of the M60 series, a great many of the surplus M60A3(TTS) tanks 
were transferred to other countries’ armies under foreign military sales programmes. 
Some were deactivated and dumped at sea to meet treaty obligations. 

Main Battle Tank Dead-Ends 

Even as the original model of the M60 interim main battle tank was taken into service 
in the early 1960s, the US Army continued its search for the ‘ultimate main battle 
tank'. In 1964, the American and West German civilian defence chiefs decided to 
jointly design a new tank, which would be ready to deploy in 1970. Reflecting this 
goal, it was labelled the Main Battle Tank 1970 (MBT70). The first American pilot was 
ready fortesting in 1967 and weighed approximately 114,0001b. 

The MBT70’s armament was a version of the 152mm Ml62 Gun/Launcher, 
mounted on the M60A2. Secondary armament was a coaxial 7.62mm machine gun 
and a remote-controlled 20mm automatic cannon located on the turret roof. As the 
tank was provided with an automatic loader, the crew of the MBT70 consisted of 
only three men: vehicle commander, gunner and driver. 
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The diesel-powered MBT70 rode on a Hydro-pneumatic Suspension System 
(HSS), which allowed it to tilt in any direction and be raised and lowered. This design 
feature and problems with others, such as the fire-control system, led to a degree 
of complexity and related cost that had not been anticipated. Combined with the 
conflicting requirements demanded by the US Army and the West German Army, 
which pulled out of the programme in 1969, the American Department of Defense 
(DOD) terminated the US Army programme in January 1970. 

A Cheaper Tank 

Following the MBT70 programme’s demise, the US Army attempted to develop a 
simplified and less costly version eventually referred to as the Tank, Combat, Full- 
Tracked: 152mm, Gun/Launcher, XM803. Gone was the remote-controlled 20mm 
automatic cannon, replaced by a .50 calibre machine gun. The XM803 pilots weighed 
approximately 114,0001b. 

The XM803 fire-control system and hydro-pneumatic suspension system were 
less sophisticated versions of those fitted to the MBT70. Despite these cost-cutting 
efforts, the American Congress decided the tank was still too expensive and can¬ 
celled it in December 1971. Congress directed the US Army to come up with a less 
costly main battle tank. 

Third Time Around 

Not wanting to repeat the mistakes of past main battle tank programmes, the 
US Army established the Main Battle Tank Task Force (MBTTF) in February 1972. Its 
job was to define the characteristics of what was to eventually become the XM1 tank 
by June 1973 and, most importantly, monitor costs. By this time, the US Army was no 
longer enamoured of tanks armed with guided missiles and desired a conventional 
large-calibre gun-armed main battle tank. 

The XM1 was to be armed with the M68A1 105mm tank gun. Like the M68 
105mm main gun on the M60 and the M60A1, it was a modified American-built 
version of the British-designed L7 105mm tank gun. The US Army anticipated arming 
the XM1 with a 120mm main gun in the future as a hedge against the Soviet Army 
fielding better-armoured tanks that could withstand the existing M68A1 105mm 
main gun. 

Once the MBTTF concept studies were completed in June 1973, the US Army 
awarded contracts to two competing firms to provide prototypes and automotive 
test rigs of their candidate tanks, as well as a hull and turret for ballistic evaluation. 
Upon testing by the US Army to see which firm best incorporated the characteristics 
sought by the MBTTF, the winning company would be awarded a contract to build 
pilot versions of the XM1. 
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Let the Testing Begin 

The American-built prototypes and automotive test rigs were delivered to the US 
Army between January and May 1976. General Motors' submission was powered by 
a 1,500hp diesel engine, whereas Chrysler’s used a 1,500hp gas turbine engine. The 
US Army originally favoured the diesel engine for the XM1 and therefore initially 
preferred the General Motors’ contender. 

The Chrysler gas turbine engine was far less fuel-efficient than its General Motors' 
diesel-engine counterpart. On the other hand, it provided the former with a superior 
level of acceleration and speed, which the US Army saw as an important factor in 
battlefield survivability. The gas turbine engine was also smaller, lighter, had fewer 
parts and could use a wider variety of fuels than a diesel engine. These advantages 
eventually convinced the US Army of its merits. 

A Winner is Selected 

The original schedule called for the civilian head of the US Army to announce the 
winner of the first round of testing of the XM1 between General Motors and 
Chrysler in July 1976. However, that was postponed until 12 November 1976 when 
the US Army announced that the Chrysler version of the XM1 was the more cost- 
effective and the firm was awarded a contract to build eleven pilot versions. 

Chrysler delivered its first approximately 116,0001b XM1 pilots to the US Army 
in February 1978 and the last in July 1978. On 7 May 1979, the civilian head of the 
US Army announced that Chrysler would be awarded another contract to build 110 
Low-Rate Initial Production (LRIP) units for extensive testing before full-rate 
production would be authorized. 

Problems Appear 

There would be problems with the LRIP XM1 tanks, serious enough to warrant the 
United States General Accounting Office (GAO) to ask the US Army to not rush the 
vehicle into full-rate production. The GAO suggested that a reasonable amount of 
time should be allocated to work out the normal design issues encountered with a 
new vehicle as complex as the XM1. That suggestion was not an unreasonable one, 
based on what had occurred with earlier tanks that had been rushed into production 
by the US Army. 

The US Army rejected the GAO recommendations to defer full-scale production 
of the XM1 due to what it considered a pressing need to field the tank in West 
Germany as a counter-measure to a new generation of Soviet Army tanks. The US 
Army therefore ordered the XM1 into full-scale production in February 1981 as the 
Tank, Combat, Full-Tracked: 105mm, Ml. The approximately 120,0001b tank itself 
had been officially nicknamed the ‘General Abrams' on 28 February 1980. 

Due to continuing financial problems, Chrysler sold its military product division in 
1982 to raise cash to sustain its much larger passenger vehicle business. The buyer 
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was the General Dynamics Corporation, which named its newest acquisition General 
Dynamic Land Systems (GDLS). 

Early-Production Models 

Chrysler and then GDLS constructed 2,374 units of the original model of the Ml, 
armed with a 105mm main gun, for the US Army between 1980 and January 1985, 
Important design features of the Ml were an advanced fire-control system and the 
adoption of a British-developed composite armour arrangement unofficially nick¬ 
named ‘Chobham armour', among others. It consisted of both conventional steel 
armour and a number of other materials such as ceramics. 

The US Army referred to its initial version of Chobham armour applied to the Ml 
as ‘Special Armour’ or by the code 'BRL-1'. It provided the Ml with a dramatic 
improvement in survivability against chemical-energy (CE) or shaped-charge projec¬ 
tiles, which the American military refers to as High-Explosive Anti-Tank (HEAT). 
However, it offered less improvement over kinetic-energy (KE) rounds. 

The M1A1 Abrams 

GDLS ramped up to build a 120mm main gun-armed version of the Ml tank, to be 
labelled the M1A1, beginning in 1985. The US Army decided to apply a number of its 
design features, minus the 120mm main gun for example, to some of the M1 tanks in 
the inventory. These were referred to as Improved Product Ml (IPM1) tanks, with 
GDLS completing 894 units between 1984 and 1986. Neither the original Ml nor the 
approximately 122,0001b IPM1 were adopted by the Marine Corps for cost reasons. 

The first production M1A1 rolled off the assembly lines in August 1985. When 
production ended in April 1993, a total of 4,459 units had been completed. In addi¬ 
tion, the M1A1 tank featured thicker and improved composite armour than that 
fitted to the Ml and I PM 1. Their structure and code-names remain classified. 

A New Armour Feature 

Beginning in 1988, a new type of composite armour was applied to M1A1 tanks 
coming off the GDLS assembly lines. It offered a considerable improvement in pro¬ 
tection, not just from HEAT but also sabot rounds. This was achieved by incor¬ 
porating plates of depleted uranium (DU) mesh into the tank's composite armour 
array. Those M1A1 tanks fitted with this latest version of composite armour were 
labelled the M1A1 Heavy Armour (M1A1 HA). 

A later upgrade to the Ml A1 HA tanks' composite armour resulted in the desig¬ 
nation M1A1 Heavy Armour Plus (M1A1 HA+). Eventually, the majority of M1A1 
tanks constructed between 1985 and 1988 were brought up to the M1A1 HA or 
Ml A1 HA+ standard priorto DESERT STORM. The majority of composite armour is 
arrayed on the front of all the various versions of the Ml series tank The remainder 
of the vehicles are constructed of conventional steel armour of varying thickness. 
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Into Combat 

Optimized to do battle with the latest generations of Soviet Army tanks in Central 
Europe, such as the more advanced models of the T-64 and T-72 series, the Ml 
series saw its first combat during DESERT STORM against a downgraded T-72 
export model in Iraqi Army service, along with older-generation T-54/T-55 series 
tanks as well as the T-62. 

During the run-up to DESERT STORM, referred to as Operation DESERT 
SHIELD, the US Army had deployed some IPM1 tanks to the Middle East; however, 
all were replaced by M1A1 tanks prior to DESERT STORM. The Marine Corps also 
took its first units of the Ml A1 into service in 1991 prior to DESERT STORM. These 
would take part in the conflict alongside some of its M60A1 RISE/Passive tanks. 

The MIAI's fire-control system allowed the tank to dominate the battlefield at 
unheard-of ranges during DESERT STORM. This can be seen in an article published in 
the May-June 1992 issue of Armor magazine. It was written by Second Lieutenant 
Richard M. Bohannon and titled ‘Dragon's Roan 1-37 Armor in the Battle of 
73 Easting’. This was the most intense engagement between US Army tanks and Iraqi 
tanks during the conflict: 

The attack continued toward the east. To our front we faced dismounted 
troops in trenches and numerous armored vehicles in defilade, consisting pre¬ 
dominantly of T-72s and BMP-1 s. We fired at most of the vehicular targets at 
ranges of 2,200-2,800 meters [2,405-3,062 yards], but engagements beyond 
3,000 meters [3,280 yards] were not uncommon. One Ml A1 on the move hit a 
BMP with a HEAT round at 3,250 meters [3,554 yards]. The longest shot with a 
confirmed kill was 3,750 meters [4,101 yards]. The Iraqis returned fire, chiefly 
with small arms and machine guns, but also with T-72 main gun and/or dis¬ 
mounted anti-tank missile teams. 

There were some issues that reduced the overall combat effectiveness of both 
US Army and Marine Corps Ml A1 tanks during DESERT STORM. Sand clogging the 
tanks’ air filters mandated their constant cleaning every few hours. The M1A1 gas 
turbine engines required an inordinate amount of fuel, up to 4 gallons per mile, which 
resulted in some armoured units running out of fuel. The thermal elements of the 
fire-control system on the Ml A1 could not effectively identify friend or foe at longer 
ranges, resulting in numerous friendly-fire incidents. The thermal elements also over¬ 
heated, which required them to be turned off to cool down. 

Never Stop Improving the Tank 

Knowing that the Soviet Army would never cease trying to improve its own tanks 
pushed the US Army to award GDLS another contract in December 1988 to 
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develop and build the next version of the Ml series. It was assigned the designation 
Tank, Combat, Full-Tracked: 120mm, M1A2. 

Improvements to the M1A2 included a superior level of unconventional armour 
protection, a ‘hunter-killer' sighting arrangement referred to as the Commander's 
Independent Thermal Viewer (CITV), and digital technology to replace the analogue 
technology of the Ml A1 tank. Converted from older models of the Ml series, the 
first production unit did not enter into US Army service until after the Cold War had 
ended, in 2001. 

The Search for a Light Tank 

Even as the M41 series entered into service during the early 1950s, the US Army 
considered them only as interim vehicles because they were too heavy and too short- 
ranged. There were a number of concept studies completed on a variety of con¬ 
figurations. 

In the end, only a single potential replacement for the M41 series reached the pilot 
stage in 1956. It was the gasoline-powered light tank labelled the 76mm Gun Tank 
T92. It showed enough potential for the US Army to anticipate that it would be ready 
for production by 1962. 

A Problem Arises 

In 1957 it came to the attention of the United States Congress that the Soviet Army 
had a new amphibious light tank (the PT-76) and the US Army did not have one. 
After Congress confronted the then US Army chief of staff about this matter, he 
ordered a full-scale review of the service’s tank programme. 

As the approximately 37,0001b T92 could not be made amphibious and there 
were concerns about the effectiveness of its 76mm main gun, the programme was 
cancelled in 1958. This led to the ARCOVE 1958 report recommending that an 
amphibious and air-transportable vehicle should be developed, which would be 
referred to as the Armoured Reconnaissance, Airborne Assault Vehicle (AR/AAV). 
Concept studies for that vehicle began in 1959. 

The XM551 Appears 

In June 1960, the US Army awarded industry a contract for the continued devel¬ 
opment of the AR/AAV, which was at that point in time designated the Tank, 
Combat, Full-Tracked: 152mm Gun/Launcher, AR/AAV, XM551. It was assigned the 
official nickname of ‘General Sheridan'. The main armament consisted of a slightly- 
modified version of the Ml 52 Gun/Launcher that went into the M60A2 and the 
MBT70. 

No doubt with a bit of sarcasm in mind, US Army General Bruce C. Clarke of 
Second World War fame wrote in an article titled ‘Future Tank Requirements’, which 
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appeared in the September-October 1960 issue of Armor magazine, the following 
statement with the XM551 in mind: 

We know exactly what we want. We want a fast, highly-mobile, fully-armored, 
lightweight vehicle. It must be able to swim, cross any terrain, and climb 
30-degree hills. It must be air-transportable. It must have a simple but powerful 
engine, requiring little or no maintenance. The operating range should be several 
hundred miles. We would also like it to be invisible. 

Problems with the 152mm Gun-Launcher, which was eventually designated the M81, 
led to considering replacement with a conventional rifled tank gun, but this idea was 
eventually rejected. The first of twelve pilots of the diesel-engine-powered XM551 
pilot, armed with the 152mm Gun/Launcher XM81, was delivered to the US Army in 
1962, with the last pilot delivered in 1965. 

Unlike past American-designed and built tanks, the XM551 had an aluminium- 
armoured hull. However, the turret was of conventional steel armour. After going 
through a continuous series of design changes during the testing process, in 1965 the 
US Army awarded a contract to industry to build the XM551. The following year the 
XM551 was designated the M551. 

M551 Production Begins 

The first two production units of the diesel-powered M551 came off the assembly 
line in June 1966. Testing of these production vehicles revealed that it was still not fit 
for service, although production was allowed to continue for fear that the American 
Congress would cut funding and end the programme. The approximately 33,0001b 
M551 entered into front-line service with the US Army in 1967. 

As with the M60A2, conventional main gun ammunition for the M551’s 152mm 
Gun/Launcher proved to be a never-ending problem. So serious was this issue that 
arming the tank with a conventional rifled tank gun was considered, but rejected. 

By the end of 1970, industry had constructed a total of 1,662 units of the M551. In 
comparison, Soviet factories built approximately 7,000 units of the PT-76 light tank 
between 1953 and 1967. 

In addition to the PT-76, the Soviet Army’s airborne forces fielded a number of 
specialized armoured fighting vehicles during the Cold War. The first was the ASU-57 
in 1951, the ASU-85 in 1959 and the last two being the BMD-2 in 1985 and the 
BMD-3 in 1991. Sources state that more than 500 units of the ASU-57 were built, 
between 350 and 400 units of the ASU-85, and maybe as many as 1,000 units of the 
BMD-2. Only 137 units of the BMD-3 were constructed. 

Sent into Combat 

Despite testing that indicated the M551 was not suitable for employment in a hot and 
humid environment, a large number were eventually deployed to South Vietnam 
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between 1969 and 1970. On the plus side, the M551 did bring a much greater degree 
of fire-power to US Army armoured cavalry squadrons that saw combat during the 
Vietnam War. 

The fire-power advantage of the M551 during the Vietnam War was unfortunately 
outweighed by the tank’s numerous problems encountered in theatre. These ranged 
from electrical to mechanical, which made the tanks extremely difficult to maintain. 
Their very thin armour protection also made them vulnerable to a host of enemy 
weapons, ranging from anti-tank mines to rocket-propelled grenade-launchers 
(RPGs) as well as large-calibre machine-gun fire. 

M551 Improvements 

As with all its tanks, the US Army developed a series of product improvements for 
the M551 during its time in service. One of the most important, intended to increase 
the tank’s combat effectiveness, was the addition of a laser range-finder in 1972. 
Reflecting this change, the tank became the M551A1. In 1977, the tank became the 
subject of a product improvement programme (PIP), which included a new, more 
durable version of the original diesel engine. 

Despite the many upgrades to the M551 series, it remained an unpopular vehicle in 
service during the 1970s. This was due to its continued lack of reliability and the 
complexity of its fire-control system. This was made much worse by the massive 
recoil of the conventional 152mm rounds fired by the M81 Gun/Launcher, which 
played havoc with the weapon's missile-firing components. 

In an oral history interview conducted by the US Army Military History Institute 
with the late General Donn A. Starry appears this passage in which he talked about 
the guided missile armament systems fitted to the M551 and the M60A2: 

General Hank Miley said to me after he retired that he guessed he'd made a 
mistake, because he was really the guy who was pushing missiles. He believed 
that they offered us a greater combat capability, better first-round hit prob¬ 
abilities, and so on. But the systems that ran the missiles out from the launch 
vehicle to the target were a disaster; you couldn't keep them operating. The 
soldiers couldn’t fix them. They tried to fix that by the black box system in which 
you simply replaced the boxes. But the Sheridan itself and the M60A2 which 
followed it were technical disasters that the soldiers couldn’t really use very well. 
And so, one of the things I tried to do, and did at Knox, was lead the fight to get 
all of those things removed from the fleet. 

The End is Near 

By 1977 the US Army had lost faith in its ability to ever work out all the design flaws 
of the M55A1 and was exploring replacement vehicles. Beginning in 1978 and con¬ 
tinuing until 1980, all those units equipped with the M551A1 had them replaced with 
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M60A1 tanks. The only unit to retain the M551A1 in service after 1980 was a single 
armoured battalion of the 82nd Airborne Division. 

Fourteen of the M551A1 tanks from the 82nd Airborne Division took part in the 
December 1989 American invasion of the Central American country of Panama, 
code-named Operation JUST CAUSE. Of the fourteen involved, ten were air¬ 
dropped with two being lost in the process. Once combat began, the M551A1 tanks 
proved useful as they faced no credible threat from the country’s small and ill- 
equipped armed forces. 

The Last Batch of Improvements 

Improvements to those tanks employed by the 82nd Airborne Division included the 
1989 addition of the same British-designed smoke grenade-launcher system and 
Belgian-designed coaxial machine gun that were fitted to the M60A3. With the 
addition of the Tank Thermal Sight (TTS) from the M60A3, the M551A1 became the 
approximately 34,0001b M551A1(TTS). 

During the run-up to DESERT STORM the 82nd Airborne Division's M55A1 tanks 
were the first to arrive in the Middle East. Before the ground-combat stage of 
DESERT STORM began, all the M551A1 tanks were replaced by the M551A1(TTS). 
As the 82nd Airborne Division was assigned only a supporting role during the conflict, 
combat usage of the tank was limited to shooting at a few enemy bunkers and, 
according to one source, a single Iraqi tank. In 1996, the M55A1(TTS) was finally 
pulled from front-line service with the US Army. 

A Final Role for the M551 

A total of 330 M551A1 tanks, minus their armament, were eventually shipped to Fort 
Irwin, a US Army base located in the desert region of Southern California. It was here 
that the US Army had established the National Training Center (NTC) in 1981. The 
M551A1 tanks were visually mocked-up with a variety of material so they vaguely 
resembled the tanks and armoured fighting vehicles employed by a Soviet Army 
motorized rifle regiment. They would be used in a training role until 2004 when finally 
pulled from service due to the difficulty of keeping them running. 


(Opposite, above) The US Army's intended replacement for the M48A2C at one point in time was the 90mm 
Gun TankT95, the second of four pilots being seen here in the late 1950s. In spite of the calibre ofthe main guns on 
both tanks being the same, the 90mm main gun on the T95 was smooth-bore and not rifled as on the M48A2 and in 
theory would offer superior penetrative abilities with new types of main gun ammunition. (TA.COM) 

(Opposite, below) In case the smooth-bore tank gun development programme was a failure, the US Army 
experimentally mounted the turret from an M48A2C on one of the eleven T95 pilots, as seen here. There was also 
an experimental 120mm smooth-bore main gun mounted on a T95 series pilot, resulting in the vehicle designation 
T95E3. In the end, neither the T95 series nor the series’ smooth-bore tank main guns met expectations and were 
eventually cancelled. (TACOM) 
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(Opposite, above) In 1958, the US Army decided that the two most important attributes of the new ‘main battle 
tank’ (MBT) would be greater fire-power and improved fuel economy. The Army decided that upgrading the 
M48A2C would be more cost-effective than developing the unproven T95. The end result was construction of 
the M60 seen here armed with a British-designed 105mm rifled main gun and a more fuel-efficient diesel-powered 
engine. ( Chris Hughes ) 

(Opposite, below) The American-built model of the British-designed 105mm main gun mounted in the M60 seen 
here had its bore evacuator mounted midway on its barrel. Another difference between the M48A2C and the M60 
was the elimination of the elliptically-shaped glacis of the former, replacing it with the wedge-shaped glacis of the 
latter. ( TACOM ) 

(Above) In an attempt to overcome the problems caused by the M48A2C’s small and cramped .50 calibre machine- 
gun-armed vehicle commander’s cupola labelled the Ml, a new larger version was designed for the M60 and is seen 
here on the tank pictured. It was designated the Ml 9 and armed with a version of the M2 .50 calibre machine gun 
referred to as the M85. ( Patton Museum ) 
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(Opposite, above) From a US Army manual is this cross-section of an M60. The diesel-powered engine had a 
gross output of 750hp and could propel the vehicle to a maximum speed of 30mph on level roads. The tank had 
storage for 57 main gun rounds and 900 rounds of .50 calibre ammunition. In addition, there was storage space for 
5,950 rounds of the 7.62mm ammunition for the coaxial machine gun. ( Patton Museum ) 

(Above) The armour on the M60 glacis seen here was 93mm thick and sloped at an angle of 65 degrees. The 
thickest armour on the M60 was the gun shield, which was 114mm and sloped at an angle of 30 degrees. The sides of 
the turret were 76mm thick at 0 degrees and the rear of the turret 24mm at 0 degrees. This tank is fitted with a 2.2- 
kilowatt infrared-only Xenon searchlight. (Patton Museum ) 

(Opposite, below) Early-production M60s lacked shock-absorbers, which was quickly seen as a mistake as this 
badly affected the crew’s comfort. This was corrected on the production line beginning in 1962 by adding them to all 
new-built vehicles and then backdating them to the early-production M60s. Pictured here is a storage yard for M60s 
and M48A5s with the late-production low-profile cupolas. (Patton Museum ) 
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(Opposite, above) Even as the first production units of the M60 were entering US Army service, work was being 
done on providing the tank with a new turret offering superior ballistic protection to that of the rounded M60 turret 
inherited from the M48A2C. The US Army decided to modify the elongated turret of the experimental T95E7 pilot 
to fit onto the M60 chassis. The resulting combination as seen here was designated the M60E1 pilot (TACOM) 

(Above) An external spotting feature of the entire M60 series was the large box-like rear-fender-mounted air 
cleaners clearly seen on this M60E1 pilot during trials. Unlike the all-steel road wheels of the M48 series, those on the 
M60 series were made of forged aluminium alloy to save weight. Development of aluminium road wheels began in 
1957 and was originally intended for the M48 series but they arrived too late to be incorporated into that tank’s 
design. ( TACOM) 

(Opposite, below) A picture of the driver’s compartment of the M60E1 pilot. On the M60 the driverwas provided 
with the squared-off steering wheel inherited from the M48A2. This was replaced on the M60E1 as seen in this image 
with a T-bar-type steering wheel. On the M60 the driver sat on a very uncomfortable wire mesh seat. With the 
advent of the M60E1 the driver was provided with a cushioned seat and backrest. (TACOM) 
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(Opposite, above) When approved for production, the M60E1 became the M60A1 seen here. It was the most- 
produced version of the M60 series. The tank’s 105mm main gun was designated the M68. The fire-control system 
for the M60A1, as for the M60, was basically the same as that on the M48A2C, consisting of an optical range-finder 
for the vehicle commander and a periscope sight for the gunner. (Author’s collection ) 

(Opposite, below) The two M60A1 tanks pictured here are fitted with a propane/oxygen gunfire-simulation 
device attached to their main gun barrels. The propane/oxygen bottles are stored in the metal box fitted to the right- 
hand side of their turrets. The gun shield armour on the M60A1 was 127mm thick at 30 degrees. The front of the 
elongated turret was the equivalent of 254mm of vertical armour, with the sides of the turret being the equivalent of 
140mm of vertical armour. (DOD) 

(Above) The introduction of the M60 with its rifled 105mm main gun in 1960 was the US Army’s answer to the 
thickly-armoured Soviet Army’s T-54/T-55 tanks. The Soviet Army’s response to the M60, and especially the more 
thickly-armoured turret of the M60A1, was the introduction in 1962 of the T62 tank seen here, with its 115mm 
smooth-bore main gun. (DOD) 
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In this photograph we see the dramatic difference in size between the US Army M60A1 and the Soviet Army T-62. 
As with the M60 series, the T-62 series was considered an interim main battle tank until more effective tank designs 
were fielded. The small size of the T-62 meant that there was only room for forty main gun rounds in the tank, 
whereas the M60A1 had storage for sixty-three main gun rounds. (DOD) 

The replacement for the T-62 series in the Soviet Army was the T-64 series, a museum example of which is pictured 
here covered with dummy explosive reactive armour (ERA) tiles. The T-64 came about because the 115mm main 
gun on the T-62 was thought not to be capable of penetrating the thick frontal armour of the M60A1 or the British 
Army Chieftain tank. The 125mm main gun on the T-64 was deemed capable of that feat. (Bob Fleming ) 



















The M48 series had depended on High-Explosive Anti-Tank (HEAT) main gun rounds to deal with the thick 
frontal armour of the T-54/T-55. With the advent of the 105mm main gun on the M60 series (an M60A1 is 
shown here) the US Army switched to Armour-Piercing Discarding Sabot (APDS) rounds as its most important 
tank-killing round. This was eventually replaced by the more potent Armour-Piercing Fin-Stabilized Discarding 
Sabot (APFSDS) rounds. (DOD) 
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(Left) A US Army tanker is shown 
handing the loader of an M60A1 an M456 
High-Explosive Anti-Tank (HEAT) round, 
which weighed 481b. Besides the Armour- 
Piercing Discarding Sabot (APDS) and 
Armour-Piercing Fin-Stabilized Discarding 
Sabot (APFSDS) rounds for the 105mm 
main gun on the M60A1, there was also 
the approximately 481b High-Explosive 
Plastic (HEP) round designated the 
M393A1. (DOD) 

(Opposite) The M60A1 tanks pictured 
here have had their original Xenon 
searchlights replaced by the new, more 
compact AN/VSS-3A searchlights. Unlike 
its successor, the former could produce 
only infrared light, while the new 
searchlight could produce both infrared as 
well as white light. The M60A1 was 10ft 
7in in height and had a width of 11ft 9in. 
Length with the main gun pointed 
forward was 30ft 9in. (DOD) 


This line illustration from a US Army manual shows the M60A1’s storage arrangement of both the main gun rounds 
and machine-gun ammunition. The tank’s 105mm main gun rounds were divided between the turret and hull. There 
were also 900 rounds for the vehicle commander’s cupola-mounted M85 .50 calibre machine gun and 5,950 rounds 
for the 7.62mm coaxial machine gun. ( Patton Museum ) 
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(Opposite, above) Shown here on the production line at the Detroit Tank Arsenal is the hull for an M60A1 tank, 
which was the same on the entire M60 series. The elliptically-shaped side hull was inherited from the M48 series, 
while the sloped wedge-shaped glacis shown was designed specifically for the planned addition of siliceous-cored 
(glass) armour, which did not occur. ( TACOM) 

(Above) In this picture taken at the Detroit Tank Arsenal a number of M60A1 s are visible. At one point in time, it 
had been envisioned that not only the glacis of the planned M60 would be protected by ceramic armour, but so 
would a specially-designed turret, armed with an American-designed and built 120mm main gun. The problem with 
the proposed 120mm tank gun was its use of two-piece ammunition, while the US Army preferred one-piece (fixed) 
ammunition. (TACOM) 

(Opposite, below) The M60A1 pictured here has been experimentally fitted with thin sheet-metal side-skirts. 
Being non-ballistic, the sole purpose of the side-skirts was to discover if they could reduce the amount of dust and 
mud thrown up by a large tracked vehicle. The side-skirts must have not made a positive impression on the US Army 
as they were never placed into production. The redesign and cost of adding armoured side-skirts to the tank was 
prohibitive and therefore never pursued. (Patton Museum) 
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(Opposite, above) Seen here exiting a US Navy landing craft is a Marine Corps M60A1. The tank’s maximum 
fording depth, without an add-on fording kit, was 48in. This was a design requirement for every American tank 
beginning with the M26. The majority of the M4 series medium tanks had a maximum fording depth without a fording 
kit of only 36in. (DOD) 

(Above) The US Army had tested the idea of fitting add-on reactive armour tiles to some of its fleet of M60A1 s but 
did not pursue it in the end. The concept did, however, attract the attention of the Marine Corps, which in 1988 
purchased a large number of tiles for its M60A1s. The Israeli-designed and produced reactive armour tiles went 
under the trade name of ‘Blazer’. (DOD) 

(Opposite, below) Pictured here is a destroyed Iraqi Army T-72 series tank. Those acquired by the Iraqi Army 
were export models that lacked all the advanced features of those employed by the former Soviet Army. While in 
theory a match for the Marine Corps’ M60A1s employed during DESERT STORM, the Iraqi T-72s’ main opponent 
proved to be the US Army’s new main battle tank, which completely outclassed them. (DOD) 
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(Above) In the late 1950s, the US Army saw guided anti-tank missiles as the future of tank armament. To speed up 
the fielding of such a tank it was decided to use the chassis of the M60, and later that of the M60A1, upon which 
would be mounted a new specially-designed turret armed with a guided anti-tank missile. Pictured here is the end 
result labelled the M60A2. This museum example is missing its Xenon searchlight and the .50 calibre machine gun in 
the vehicle commander’s cupola. (Don Moriarty) 

(Opposite, above) In spite of an endless series of design problems that bedevilled the M60A2, the US Army 
continued to pursue its development. Pictured here are three M60A2s during training at Fort Hood, Texas. Both the 
turret and the vehicle commander’s .50 calibre machine-gun-armed cupola were hydraulically-powered and stabilized 
in two axes (elevation and traverse). Both could also be manually operated if required. (DOD) 

(Opposite, below) In this line illustration can be seen the arrangement of the guided anti-tank missile-launcher unit 
and the associated turret components of an M60A2. The launcher unit was also capable of firing conventional main 
gun rounds. Due to the M60A2 turret’s compact design there had been no room for an optical range-finder, which 
resulted in the eventual fitting of a laser range-finder. (Patton Museum) 
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(Opposite, above) This picture shows the turret interior of a restored M60A2. On the left-hand side are 
reproduction conventional 152mm main gun rounds stored nose-down. On the right are the reproduction warheads 
of anti-tank missiles. In the centre of the image is the semi-automatic screw breech for the 152mm gun/missile- 
launcher instead of the semi-automatic vertical sliding wedge breech block found on the M60 and M60A1. 

(Author's collection ) 


(Opposite, below) The various components that made up the Shillelagh guided anti-tank missile fired by the 
M60A2 appear in this illustration. The approximately 4ft-long missile had a diameter of 6in and weighed about 401b. 
The 151b shaped-charge warhead was in theory capable of penetrating up to 15.5in of steel armour. The M60A2 had 
authorized storage for thirteen Shillelagh missiles and twenty-three conventional rounds. (Patton Museum) 

(Above) As the bore evacuator shown on the M60A2 pictured here proved problematic, it was dispensed with on 
late-production examples. Its role was taken over by a Closed-Breech Scavenging System (CBSS). After a conven¬ 
tional round was fired, the weapon’s recoil would trigger three blasts of compressed air that blew out any 
smouldering residue from the barrel before the weapon’s screw breech opened. (Pierre-Olivier Buan) 
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(Opposite, above) In this picture, we see a mock-up M60A2-type turret mounted on the chassis of a T95E1 pilot 
The orange paint highlights the components that made up the Hydro-pneumatic Suspension System (HSS), which 
was one of the T95’s novel features. Unlike a torsion bar suspension system that ran transversely through the bottom 
of a tank’s hull, the HHS consisted of independent suspension units installed on the outside of the hull. ( TACOM ) 

(Above) The US Army had envisioned at one point in time that the majority of its M60A1s would be converted 
to the M60A2 configuration. With that in mind, the question arose regarding what to do with all the surplus 
M60A1 turrets. The answer was to mount them on the chassis of the M48A3 as pictured here. Two such pilots were 
constructed and labelled the M48A1E3. With the failure of the M60A2 programme, this programme was cancelled. 
Had it gone forward, the resulting vehicle would have been standardized as the M48A4. (Patton Museum) 

(Opposite, below) The last version of the M60 series was the M60A3 model pictured here. The first 723 units 
lacked the Tank Thermal Sight (TTS) due to production delays. As a stopgap measure until the tanks could be retro¬ 
fitted with the TTS they made do with an AN/VSS-3A searchlight as seen on the vehicle pictured. Note the 
wind-sensor stalk on the turret’s rear roof, along with the two radio antennas. (DOD) 
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From the loader’s side of an 
M60A3 turret can be seen 
the vehicle commander. He 
has his right hand on a handle 
that allows him to take over 
control from the gunner and 
even fire the main gun. To 
the left of the vehicle 
commander’s right hand is a 
small circular light pipe, which 
shows him what the gunner is 
looking at with the tank’s 
thermal sights. (DOD) 


(Opposite, above) The lack of an AN/VSS-3A searchlight on this M60A3 identifies it as being fitted with a Tank 
Thermal Sight (TTS). An identifying feature of all M60A3s was the thermal sleeve that covered the 105mm main gun 
barrel. Its purpose was to minimize distortion of the barrel, which would have resulted from uneven cooling or 
heating. Note on the turret front the covered M329 smoke grenade-launcher. (JAC0N\) 

(Opposite, below) The gunner’s position on an M60A3TTS, as is evident from the circular thermal viewing scope 
with the brow piece which the gunner is looking at in this picture. It replaced the passive night-sight of the M60A1 
RJSE/Passive tank. Unlike a passive sight, which was only truly effective on cloudless nights, the thermal sight on the 
M60A3TTS was equally effective in daylight as it could see through smoke, fog and rain. (DOD) 
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(Above) Pictured here are the AN/VVG-2 laser range-finder and power supply units that went into the M60A3 
tank. Visible is the sighting scope that the vehicle commander used when acquiring a target and determining its range. 
The laser range-finder took the place of the optical range-finder on the M60A1. The far right-hand portion of the 
laser range-finder would project into the right-side armoured turret blister that formerly contained one of the two 
lenses of the optical range-finder. (JACOM) 


(Opposite, above) These two units of the M60A3TTS are shown in West Germany. A major fire-power 
improvement of the M60A3TTS was the replacement of the troublesome and unreliable 7.62mm M219 coaxial 
machine gun, with a Belgian-designed version labelled the M240. The M85 .50 calibre machine gun in the vehicle 
commander’s cupola was never replaced, despite having a very poor reputation for reliability. (DOD) 

(Opposite, below) With the failure of the T95 programme due to unproven technology and the standardization of 
the interim M60, the US Army went back to the drawing board to begin work on the ultimate main battle tank 
(MBT). Rather than go down an evolutionary path with proven technology, the US Army once again sought out 
unproven state-of-the-art technology. This eventually led to the costly disaster seen here and known as the MBT-70, 
which was cancelled in 1970. (Christophe Vallier ) 
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(Opposite, above) The American Congress, losing its patience over the MBT-70 fiasco but knowing that the US 
Army still badly needed a modern tank, authorized funding for a more affordable version of the tank labelled the 
XM803. The XM803 was armed with the same troublesome 152mm Gun/Missile-Launcher as the M60A2 and 
MBT-70. Problems with the armament and ever-increasing costs killed the XM803 in 1971 with only two pilots built, 
one of which is seen here. ( Patton Museum ) 

(Above) Starting from scratch once again, with the American Congress scrutinizing costs, the US Army began 
development work on another MBT in early 1972. It was eventually assigned the designation XM1. Two companies, 
General Motors and Chrysler, submitted prototypes for consideration. Pictured here is an early Chrysler prototype of 
the XM1. ( TACOM ) 

(Opposite, below) Chrysler won the competition to build the XM1 over General Motors and was awarded the 
contract in late 1976. The initial contract called for a number of XM1 pilots to be built fortesting. Pictured here is a 
Chrysler-built XM1 pilot. It was armed with a slightly different version of the 105mm main gun then mounted in the 
M60 series. ( General Dynamics Land Systems ) 
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(Opposite, above) Low-rate initial production of the XM1 began in 1979. In 1980, the tank was officially named 
the ‘Abrams’. In November 1981, full-scale series production of the tank was authorized by the US Army, even 
though testing of the initial production units was still unfinished. In November 1981, the Abrams was standardized 
as the Ml. Pictured here is an early-production or ‘basic’ Ml as it lacks a turret bustle. (Author’s collection) 

(Above) An early-production or basic Ml is pictured here. Unlike the M60A1 RJSE/Passive and the M60A3TTS 
which had a two-axis stabilization system (elevation and traverse), the basic Ml had three-axis stabilization (elevation, 
traverse and cant). The information from the cant sensor, wind sensor and laser range-finder was automatically 
entered into the tank’s digital fire-control computer to assist the gunner in hitting his assigned target. (Pierre-Olivier Buan) 

(Opposite, below) The effectiveness of the 105mm main gun on the M60 series and basic Ml was not lost on the 
Soviet Army, which still depended on the large number of T-55s in its inventory. One remedy was to up-armour the 
T-55 series beginning in 1983, with thick add-on laminated armour on the front hull and turret as seen here on a 
Czech-built example. The Soviet Army version was labelled the T-55AM-1, while the Czech and Polish versions were 
the T-55AM-2. (Author’s collection ) 
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From the beginning of the XM1 programme, the US Army intended that the tank be eventually up-armed with a 
120mm main gun, either a British-designed rifled gun or a smooth-bore German-designed gun. The latter was chosen 
in 1976. The 120mm main-gun-armed Ml series tank was designated the Ml A1 and an example is pictured here. By 
1989, all the 105mm main-gun-armed Mis in West Germany had been replaced by the M1A1 as shown. (DOD) 


Specially designed for the 120mm 
main gun on the Ml A1 was the M829 
Armour-Piercing, Fin-Stabilized, 
Discarding Sabot, Tracer (APFSDS-T) 
round, with the projectile and its sabot 
carrier shown in this illustration. The 
projectile was made of depleted 
uranium (DU). Another round for the 
early Ml Als was the M830 High- 
Explosive-Anti-Tank, Multi-Purpose, 
Tracer (HEAT-MP-T) intended for 
lightly-armoured or unarmoured 
enemy vehicles. ( Patton Museum ) 



Propellant 


Case Combustible 

Base Case 


Projectile 


Penetrator 


Muzzle Velocity: 1,670 m/$, 

Penetrator 

Composition: Depleted uraniumn 


Announced in fire 

command as: “SABOT 1 (pronounced SAY-BO). 
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Fuze: 

Employment: 
Color Code: 
Weight: 
Length: 


None. 

Tank or tank-like targets. 
Black with white letters 
43 0 lbs. 

36.8 in 




























The 120mm main gun on the Ml A1 was a slightly-modified variant of the version that went onto the West German 
Army Leopard II tanks seen here. When the West Germany Army pulled out of the MBT70 programme in 1969, the 
Leopard II is what they went on to field in 1979 in its place. In 1976, the US Army tested a pilot model of the German 
tank as a possible contender for the XM1 competition but it was rejected. ( Author’s collection ) 

In this picture taken from the loader’s side of an Ml A1 we can see both the vehicle commander and the gunner 
located in front of and below him. To the left of the vehicle commander’s hatch is his Gunner Primary Sight (GPS) 
extension that allows him to see what the gunner is looking at. The exterior portion of the GPS protrudes through 
the turret roof of the front of the vehicle commander’s cupola. (DOD) 



































Pictured here is an AGT-1500 gas 
turbine engine being removed 
from an Ml A1. It allows the tank 
to accelerate twice as fast as an 
M60 series tank and travel cross¬ 
country at speeds three times 
faster than an M60 series tank. 
The powerful engine combined 
with the Ml series’ superior 
suspension system to provide 
better agility and mobility, which 
increased a tank’s survivability on 
the battlefield. (DOD) 


(Opposite, above) The necessity for a turret bustle on the M1 Basic was clear to all as there was no other place to 
store the crew’s personal gear, such as spare clothing and sleeping bags. A turret bustle first appeared with the 
introduction of the Improved Product Ml (IPM1). In this picture, we see an Ml A1 with both its original turret bustle 
and a post-Cold War extension added to provide additional storage. (DOD) 

(Opposite, below) Smooth-bore tank guns, like the 120mm seen here fitted to a US Army M1A1, offer a number 
of advantages over their rifled counterparts. They can withstand higher pressure, are cheaper to build and do not 
wear out as quickly as rifled tank guns. Given the same explosive propellant charge, the muzzle velocity of a smooth¬ 
bore gun is higher due to greatly reduced friction. (Author’s collection) 
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(Opposite, above) To keep costs down, the Ml A1 was not fitted with what is referred to as the Commander’s 
Independent Thermal Viewer (CITV). The CITV was delayed until introduction into service of the Ml A2, which did 
not occur until after the Cold War. In this picture, we see a mock-up of what the periscope head of the CITV would 
look like on the M1A2 when fielded. (JACOM) 

(Opposite, below) As early as 1952, the US Army began thinking about the replacement for the M41 Light Tank, 
which at that time had not even entered service. Of the several firms interested in the project, it was the Aircraft 
Armament Incorporated (AAI) proposal that showed the most promise, with two pilots being ordered from the firm 
in 1954. Pictured here is one of the pilots, designated the 76mm Gun Tank T92. ( Christophe Valuer) 

(Above) The cancellation of the 76mm Gun TankT92 came about because of the American Congress’s increasing 
awareness of the Soviet Army amphibious light tank, the PT-76 seen here. The PT-76’s amphibious feature was seen 
as something that the US Army’s next light tank had to have. As the T92 could not be reconfigured for such a design 
capability, it was cancelled in 1958 and the US Army started work on another light tank design. (Pierre-Olivier buan) 
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(Opposite, above) The year after the 76mm Gun Tank T92 programme was terminated, the US Army began 
concept studies on another light combat vehicle to be labelled the Armoured Reconnaissance/Airborne Assault 
Vehicle AR/AAV XM551 and officially nicknamed the ‘General Sheridan’. The first pilot of the diesel-engine-powered 
vehicle seen here was delivered to the US Army in 1962. ( TACOM ) 

(Above) After much debate on what the XM551’s armament should be, the US Army eventually decided to fit it 
with the same 152mm Gun/Missile-launcher that went into the M60A2, the MBT70 and the XM803. Pictured here is 
an XM551 firing a Shillelagh guided anti-tank missile. There was room in the vehicle for ten anti-tank guided missiles 
and twenty conventional 152mm rounds. (TACOM) 

(Opposite, below) Unlike the Soviet Army PT-76 light tank that could cross water obstacles without prior 
preparations, the XM551, which became the M551 in 1966, relied on its crew to erect a nylon flotation screen as 
seen here, which included a two-piece metal surfboard at the front hull, priorto crossing a water obstacle. Propulsion 
in the water was provided by the turning of the tank’s tracks. (TACOM) 
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An important design feature of the M551 was its ability to be delivered by air. In this photograph an M551 has been 
configured for what was referred to as a Low-Velocity Air Drop (LVAD), which involved eight large cargo 
parachutes. The other method of delivery was by the Low-Altitude Parachute Extraction System (LAPES). (DOD) 

To provide a degree of additional protection for the vehicle commander’s low-profile cupola on the M551, an open- 
topped, multifaceted armour enclosure, as seen here, was placed into production. It was unofficially nicknamed the 
‘birdcage’. This museum vehicle is missing its .50 calibre machine gun. Other than those modified to serve in South- 
East Asia, M551s had authorized storage for 1,000 rounds of .50 calibre ammunition. (Author’s collection) 











One of the many product improvements to 
the M551 series was the addition of a laser 
range-finder in 1972, which led to the 
vehicle being labelled the M551A1. An 
example can be seen here mounted on the 
bottom front of the vehicle commander’s 
armoured enclosure. It was designated the 
AN/VVG-1. The laser range-finder’s 
electronic components were located at the 
inside rear of the vehicle commander’s 
armoured enclosure. (DOD) 


Pictured here is a restored example of an 
M551A1 fitted with an AN/VSS-3A 
searchlight. It retains the four individual 
Ml76 smoke grenade-launcher units on 
either side of the turret, which appeared 
on the initial production units of the 
vehicle. The box just to the left of the 
searchlight and mounted above the rear of 
the 152mm gun/missile-launcher barrel is 
the missile subsystem control box. 

(Chris Hughes ) 





































(Opposite) The last combat-ready examples of the M551 series were fitted with the AN/VSG-2 Tank Thermal 
Sight (TTS) from the M60A3TTS. With the thermal sight, the vehicle was labelled the M551A1TTS. Note that the 
four individual M176 smoke grenade-launcher units on either side of the turret of this vehicle have been replaced by a 
much smaller cluster of four smoke grenade-launchers. (DOD) 

(Above) The last operational units of the M55A1TTS were pulled from US Army front-line service in 1996. 
However, a portion of the M551 series’ tank inventory would enjoy a second life as training vehicles between 1979 
and 2004 at the US Army National Training Center (NTC). To better mimic the various types of Soviet Army 
vehicles that might be encountered on some future battlefield, this particular M551 has been modified to represent a 
BMP-1. (Author’s collection ) 
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Chapter Three 


Armed and Armoured 
Transports 


B y 1944, the US Army was already thinking about a full-tracked armoured 
personnel carrier (APC) as a replacement for the wartime-developed gasoline- 
engine-powered M3 series of half-tracks. It was intended to offer more armour 
protection and improved off-road mobility. Some effort was made in 1945 to 
evaluate the suitability of an open-topped, gasoline-engine-powered prime mover 
designated the T9 as an interim APC. 

The Second World War concluded before testing of the T9 was completed in 
April 1946. By this time, the US Army had already decided that any future APC had 
to offer overhead protection for its crew and passengers. This had been evaluated 
during the Second World War by providing roof armour for the M3 series half-tracks, 
but the vehicle chassis could not support the additional weight. 

During most of the Korean War, the US Army still lacked a fully-enclosed, full- 
tracked APC and therefore continued to employ the M3 half-track series as well as 
the 33,OOOIb M39 prime mover (artillery towing vehicle) as stopgap APCs. The latter 
was an open-topped version of the wartime 39,0001b Ml 8 Gun Motor Carriage 
(GMC). As an APC, the gasoline-engine-powered M39 had a serious design issue as 
the crew and passengers had to enter and leave the vehicle by climbing over its sides. 

Designed as APCs 

The first full-track APC design tested by the US Army fitted with overhead armour 
protection was designated the T13 Armoured Utility Vehicle. It was based on the 
chassis of the gasoline-engine-powered M24 Light Tank. The T13 was capable of 
carrying as many as twenty-two infantrymen. 

Since the standard US Army infantry squad was then twelve men, the T13 made 
little tactical sense. Another serious problem was the fact that the twin-engine 
arrangement inherited from the M24 was considered overly complex. As there was 
no single engine available to power the T13, the programme was cancelled. 

Next up was the T16 Armoured Utility Vehicle based on the chassis of the 
gasoline-engine-powered Ml 8 GMC. Six pilots of the vehicle had been constructed 
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prior to the end of the Second World War. The size of a small school bus, it could 
carry up to twenty-three infantrymen. It was eventually labelled the M44 Armoured 
Utility Vehicle and plans were made to order it into production. 

Squad-Sized APCs 

In spite of the plans for production of the 51,0001b M44, what the US Army really 
wanted was a smaller APC designed to carry ten troops. That vehicle, referred to as 
the M75 Armoured Utility Vehicle, entered into production in 1951 and would result 
in the cancellation of the M44. 

American industry would build 1,785 units of the gasoline-engine-powered M75 
by 1952. In his book titled Bradley: A History of American Fighting and Support Vehicles, 
author Richard Hunnicutt describes the US Army's employment of the M75 during 
the Korean Wan 

The M75 Armored Utility Vehicle deployed to Korea in the summer of 1953 
and was effectively used during the final stages of the fighting. It was particularly 
valuable in re-supplying outposts and in the evacuation of troops and wounded 
from isolated frontline positions. Troop tests in the United States also confirmed 
the value of this type of armored personnel carrier. However, it was extremely 
expensive with a unit cost of approximately $72,000. In view of this high cost, a 
program was initiated to develop a less expensive armored personnel carrier. 

The cost-effective replacement for the 41,5001b M75 turned out to be the M59 APC, 
which began production in 1953. It would not see service during the Korean War. By 
the time production of the approximately 43,0001b M59 ended in 1960, industry had 
assembled 6,300 units. 

The gasoline-engine-powered M59 weighed more than the M75 due to its thicker 
steel armour, with the resulting weight penalty. There was also an 81mm mortar¬ 
armed model of the M59 designated the M84. 

Both the M75 and M59 were armed with unprotected roof-mounted .50 calibre 
(12.7mm) machine guns. Unlike the M75, the M59 was amphibious (in calm inland 
waten/vays) and had a much lower profile, hence it was less of a target on the 
battlefield. 

The Next Step APC 

In service, the M59 proved both underpowered and unreliable. By 1954, the US 
Army decided that it needed both a smaller and lighter vehicle to fit within existing 
US Air Force four-engine prop-driven and jet-driven transport aircraft. What 
eventually evolved out of this requirement was the aluminium-armoured T113 APC. 

Sixteen pilots of the T113 in a variety of configurations were ordered in 1956 from 
the firm of FMC. Following successful test results, in 1959 FMC was awarded a 
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production contract for a vehicle designated the Ml 13 APC. The first production 
units, weighing in at approximately 23,0001b, rolled off the assembly lines in 1960. 

Initially powered by a gasoline engine, in 1964 the M113 series APC was fitted with 
a diesel-powered engine and designated the Ml 13A1. The vehicle’s weight went up 
to approximately 24,0001b. Follow-on models that entered US Army service before 
the end of the Cold War include the approximately 25,0001b A2 and the approxi¬ 
mately 27,0001b A3 version. The last new-production Ml 13 series vehicles entered 
US Army service in 2007. 

On the Field of Battle 

The combat potential of the Ml 13 APC was first tested in 1962. The US Army had 
supplied the vehicle to the Army of the Republic of South Vietnam (ARVN). Despite 
informing the ARVN that it was a battlefield taxi and not an infantry fighting vehicle 
(IFV), the ARVN persisted in employing them in combat as ad hoc IFVs. Such was 
their success with the Ml 13 APC in the role of IFV that the US Army eventually 
embraced the concept and came up with their own version labelled the ‘Armoured 
Cavalry Assault Vehicle’ (ACAV). The approximately 24,0001b ACAV and the 
standard Ml 13 series APCs were both employed during the US Army’s time in 
South-East Asia. 

Other weapon-armed versions of the M113 series that entered service with the 
US Army during the Cold War included those armed with mortars, anti-aircraft 
weapons (both gun and missile) and an anti-tank guided-missile version designated 
the Anti-Tank Combat Vehicle, Improved TOW Vehicle M901A1. Most were retired 
from service by 1998. Only a single mortar-equipped version of the Ml 13 series, 
designated the M106A3, remains in service with the US Army up until today. The 
M1063A3 weighs approximately 29,0001b. 

Up-Armouring and Up-Gunning the Ml 13 

With the continued success of the ACAV during the Vietnam War, the US Army 
awarded industry funding to build two prototypes of a better-armed and better- 
armoured version labelled the XM734. Those prototypes appeared in 1967 and 
featured a one-man turret armed with either two 7.62mm machine guns or a 20mm 
automatic cannon. Added protection for the vehicle came from a layer of externally- 
mounted conventional steel armour. 

A later version based on an Ml 13A1 was designated the XM756. It came with only 
a turret-mounted 20mm automatic cannon. It differed in external appearance from its 
predecessor as it had sloping armour alongside the troop compartment sides, fitted 
with vision ports and firing ports. Unfortunately, while the vehicle showed promise, its 
increased weight resulted in both automotive and reliability problems that led the US 
Army to lose interest in the project. 


130 




The Search for an Infantry Fighting Vehicle 

While the ACAV performed capably during the Vietnam War, the US Army knew it 
would be inadequate for a more high-intensity combat environment in Central 
Europe. This pushed the US Army to have industry develop a suitable IFV, something 
it had been considering since 1958. However, this had not been fully endorsed by the 
highest level of American military leadership until 1963. It was at this time, with the 
MBT70 development beginning, that it was clear that an IFV of equal mobility would 
be required to work alongside tanks in battle. 

The name assigned to the newly-proposed IFV was the Mechanized Infantry 
Combat Vehicle 1965 (MICV-65). In June 1964, the US Army awarded industry a 
contract for pilots of this new proposed IFV. The vehicle itself was designated the 
XM701. Pilots were built with both conventional steel armour as well as aluminium 
armour. The former weighed approximately 54,0001b and the latter approximately 
51,0001b. All had a single-man turret armed with a 20mm automatic cannon and 
featured a CBR (Chemical, Biological and Radiological) protection system. 

Testing of the amphibious pilots of the XM701 in 1965 found the diesel-engine- 
powered vehicles lacking in a number of respects: they weighed too much, had poor 
off-road mobility, and turned out to be too wide to fit on the US Air Force C-141 
transport aircraft. Adding to the problem was the fact that the Vietnam War was 
draining ever more of the US Army budget. All this led to the cancellation of the 
vehicle programme in 1966. In spite of this setback, the US Army remained convinced 
of the merits of an MICV. 

The Soviet Army IFV 

Work on the US Army’s next proposed MICV did not really begin until 1968. It was 
at this time that the US Army became more aware of the widespread fielding of 
the new Soviet Army IFV designated the BMP-1, which entered limited production 
in 1966. By the time production of the approximately 29,0001b vehicle concluded in 
1982, about 20,000 were constructed of all variants, with another 18,000 built 
in Czechoslovakia, a Soviet client state. 

The diesel-engine-powered BMP-1 had a one-man turret armed with a 73mm 
main gun and an anti-tank missile-launcher unit. In addition to this, the vehicle was 
amphibious in calm inland waterways and had a CBR system. The Soviet Army at the 
same time was also fielding a large number of a new eight-wheeled APC designated 
the BTR-60PB, which was armed with a turret-mounted 14.5mm machine gun and 
weighed approximately 23,0001b. Approximately 25,000 of the BTR-60 family of 
vehicles were built between 1960 and 1976 in Soviet factories. 

The American Military Response 

In its efforts to field its own IFV, the US Army looked at various options. One was to 
order into production a privately-funded diesel-engine-powered IFV referred to as 
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the Armoured Infantry Fighting Vehicle (AIFV). It had evolved from American 
industry’s development work on the XM734 and XM756. Another was to acquire 
the rights to build under licence an existing NATO (German or French) IFV. The third 
was to have American industry come up with an advanced IFV of its own. 

In 1973, FMC was awarded a contract to build twelve pilots designated the XM723 
for consideration as the US Army’s MICV of choice. The approximately 43,0001b 
XM723 had a CBR system and was amphibious in calm inland waterways. The main 
armament was a 20mm automatic cannon in a one-man turret. Additional protection 
for the aluminium-armoured vehicle came from spaced laminated steel armour. 
A larger two-man turret was rejected for the diesel-engine-powered XM723 due to 
its cost and added weight. 

An Added Role for the MICV 

In 1976, a task force of US Army officers assembled to assess the existing state of the 
MICV programme. Several important decisions were made. First, in their opinion, no 
foreign vehicles met the US Army’s requirements for its future MICV. Second, the 
XM723 had to be able to also fulfil the role of a cavalry scout vehicle as well as that of 
an MICV. 

The requirement for the XM723 to perform the cavalry scout role came about 
due to the American Congress's cancellation in 1974 of the Armoured Reconnais¬ 
sance Scout Vehicle (ARSV) programme, which had produced two candidate 
vehicles. One was wheeled and labelled the XM800W and the other was tracked and 
referred to as the XM800T; both were three-man, diesel-powered vehicles armed 
with 20mm automatic cannons. Of the two vehicles, the approximately 18,0001b 
XM800T proved superior, but rising costs soured American politicians towards 
funding it. 

The Soviet Army had long embraced small and affordable machine-gun-armed 
4x4 armoured scout cars for reconnaissance purposes. The first to enter service 
was the BDRM-1, of which approximately 10,000 were built between 1957 and 
1965. It was replaced by the BDRM-2, which was in production from 1962 to 1989 
with approximately 7,000 assembled. 

The need for the XM723 to perform the cavalry scout vehicle role resulted in it 
being fitted with a new two-man turret armed with an electrically-powered 25mm 
automatic cannon with the official company nickname ‘Bushmaster’. It was also armed 
with an anti-tank guided missile-launcher system designated the BGM-71 and referred 
to as the Tube-Launched, Optically-Tracked, Wire-Guided (TOW) missile system. 

The XM723's larger and better-armed two-man turret was called the TOW 
Bushmaster Armoured Turret, Two Man (TBAT-II). This resulted in the XM723 also 
being labelled the MICV TBAT-II. The Bushmaster cannon was officially designated 
the 25mm M242 Chain Gun. 
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The Ml 14 Failure 

The cancelled ARSV programme was to have provided the replacement for the 
three-man gasoline-engine-powered Ml 14 Command and Reconnaissance Carrier. 
The original version of the aluminium-armoured Ml 14 was armed with a .50 calibre 
machine gun with the follow-on Ml 14A1 featuring a 20mm automatic cannon-armed 
turret. Both versions of the vehicle weighed approximately 15,0001b. 

The Ml 14 series had been in development since 1957 and entered US Army 
service in 1962. By the time production of the vehicle series had come to an end in 
1964, a total of 3,710 units had been built. 

Combat employment of the Ml 14 by the ARVN beginning in 1962 showed it to 
have very poor off-road ability as well as being unreliable and underpowered. This 
resulted in it being quickly withdrawn from South Vietnam. US Army field experience 
elsewhere mirrored what the ARVN had quickly learned about its poor performance. 
In a 1966 US Army survey of the cavalry’s opinion on the Ml 14 series appeared this 
interesting statement: 

As a platoon leader, I find the vehicle a handicap to my efforts and have driven 
and watched the operation of my scouts and have readily seen how inadequate 
the Ml 14 is... It is too noisy. It isn't fast enough over short distances. Vehicle is 
no good in mud. In mud, you might as well walk. 

General Creighton Abrams, the US Army chief of staff in the 1970s, labelled the 
Ml 14 series as a total failure and had them pulled from service in 1973. They were 
replaced by the Ml 13 series, which was both more reliable and far more mobile 
off-road. 

The Next-Generation IFV 

In early 1977, the MICV TBAT-II became the Fighting Vehicle System (FVS). The 
infantry version of the FVS was labelled the XM2 IFV and the cavalry version labelled 
the XM3 Cavalry Fighting Vehicle (CFV). Following what the US Army considered 
a successful series of tests with the two slightly different versions of the diesel-engine- 
powered FVS the vehicles were standardized in December 1979 as the M2 IFV and 
the M3 CFV. 

The first production units of the approximately 50,0001b M2 IFV and M3 CFV 
came off the assembly line in May 1981. Later that year, the name FVS was done 
away with and both vehicles became known as the Bradley Fighting Vehicles (BFVs). 
The US Army took into service 2,300 units of the initial production versions of the 
two variants of the BFV. 

Not everybody thought that the decision to field the M3 BFV in place of a 
dedicated reconnaissance vehicle was a good idea. This is seen in the March-April 
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1979 issue of Armor magazine, in which a non-commissioned officer (NCO) assigned 
to the cavalry expressed his disappointment with the M3 BFV: 

We need a vehicle that is smaller and has a lower silhouette. The M114 was the 
right idea but poorly powered and of poor reliability... The Ml 13 is deficient in 
firepower while the IFV has more than necessary. The scout mission is recon¬ 
naissance, not killing tanks. He fights only in self-defense or to extricate himself 
from position. Forthis, he does not need the TOW missile system. The most he 
needs is a powerful and reliable, yet simple automatic cannon. 

Interestingly enough, the M2 versions of the Bradley were not provided with a CBR 
protection system. Rather, the crew and passengers would need to depend on their 
individual Mission Oriented Protective Posture (MOPP) suits for protection on a 
contaminated battlefield. This was because the US Army believed that a CBR pro¬ 
tection system made no sense if the vehicle’s passengers were to constantly embark 
and disembark from their vehicles. 

More M2/M3 Bradley Models 

The original BFV models were replaced on the production line in 1986 when the first 
of approximately 1,371 units of an improved approximately 50,0001b version labelled 
the Ad’ configuration began entering into US Army service. The provision to fire a 
more potent version of the TOW missile, referred to as the TOW-2, was incor¬ 
porated into the A1 production line in 1987. Most of the earlier-production BFVs 
were subsequently brought up to the A1 standard. 

The A1 version of the BFV was followed off the production line in 1988 by the up- 
armoured ‘A2’ or 'high-survivability model’. It was fielded in response to the Soviet 
Army taking into service in 1980 the approximately 32,0001b BMP-2 armed with a 
30mm automatic cannon-armed turret. The extra armour fitted to the A2 version 
brought the vehicle weight up to approximately 66,0001b. 

Many of the A1 versions of the BFV were eventually upgraded to the A2 configur¬ 
ation. With the A2 version the amphibious capability disappeared. Many questioned 
why it had been a requirement in the first place as the Ml Abrams tank alongside 
which it was intended to work was not amphibious. 

By 1991 FMC had manufactured 6,231 units of the BFV. When production ended 
in 1994 a total of 6,724 units had been assembled by FMC. Of that number, 4,641 
were the IFV model and the remaining 2,083 units the CFV model. The last model of 
the BFV was the approximately 67,0001b A3 version, which did not enter service until 
2000. All were based on rebuilding earlier models, with no new-built units. 

The Bradley in Combat 

Almost half the approximately 2,200 BFVs that took part in DESERT STORM were in 
the A2 configuration. During the ground-combat phase of that conflict they totally 
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outclassed the Iraqi BMP-1. This was due to a number of reasons, including the fact 
that the US Army Bradley crews were better-trained and better-led than their enemy 
counterparts. 

The Iraqi Army’s BMP-1 s were in many cases worn out from their employment 
during the 1980-88 Iran-lraq War and had not been properly maintained since that 
time. The Iraqi Army had been supplied with the Soviet Army BMP-2 in limited 
numbers beginning in 1986. It had first entered into Soviet Army service in 1980. Few 
Iraqi Army BMP-2s were encountered by the US Army on the battlefields of DESERT 
STORM. 

The optics on the BFV fire-control system, which included a thermal system, were 
far superior to those on the BMP-1. Combined with longer-ranged weapons, BFV 
crews could acquire, engage and destroy BMP-1 s before the enemy crews could even 
identify them. This also extended to the full array of Soviet-designed tanks and 
armoured fighting vehicles that made up the bulk of the Iraqi Army. 

A GAO report dated January 1992 and titled ‘Operation Desert Storm: Early 
Performance Assessment of Bradley and Abrams' describes the performance of the 
25mm automatic cannon and the TOW on the BFV: 

Crews we spoke with used the 25mm automatic gun primarily for clearing 
bunkers and firing on lightly armored vehicles. While the 25mm automatic gun 
is not the weapon of choice engaging tanks, vehicle commanders, crews ... 
reported isolated instances in which the 25mm automatic gun had killed tanks ... 
The Bradley’s TOW missile system was lethal at long ranges against all forms 
of enemy armor, such as tanks, with few missile failures ... Crews reported 
destroying tanks at ranges from 800 to 3,700 meters [874 to 4,046 yards]. 

During DESERT STORM the US Army lost twenty BFVs, seventeen to friendly fire 
(mostly from Ml A1 tanks), and only three to enemy fire. Post-DESERT STORM, the 
lessons learned from the BFV’s combat debut were incorporated into an upgraded 
version of the BFV labelled the ‘Operation DESERT STORM’ (ODS) version. It was 
fitted with a laser range-finder, a built-in Global Positioning System (GPS) unit, a 
guided missile counter-measure system and a digital-based command and control 
system. 

Ocean-Capable Amphibious Vehicles 

Employed by both the US Army and the Marine Corps in large numbers during the 
Second World War in the Pacific Ocean theatre of operations were various types of 
gasoline-engine-powered amphibious tractors. The official label for these vehicles 
was Landing Vehicle Tracked (LVT), in keeping with the US Navy's nomenclature 
system for landing craft. Many Marines referred to the wartime LVTs as ‘Amtracs’, 
short for amphibious tractors, the armed LVTs were sometimes nicknamed 
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‘Amtanks', short for amphibious tanks, by the Army, while ‘armoured amphibians’ 
remained Marine Corps’ nomenclature. 

By the end of the Second World War American industry had built approximately 
16,000 units of the LVTs in various versions. After the Second World War, the US 
Army disposed of its entire inventory of LVTs, while the Marine Corps kept only the 
newest models for service. These included a number of approximately 30,0001b 
LVT-3s, of which 2,963 were constructed in 1945, and the approximately 40,0001b 
LVT(A)-4 and LVT(A)-5, of which 256 of the latter were built in 1945. The letter ‘A’ 
in the designation stood for armoured. 

Upgrading the Wartime LVTs 

A total of 1,578 units of the LVT-3 and 118 of the LVT(A)-5 were retained in the 
post-war period by the Marine Corps. The L\AT-3 became the LVT-3(C), the letter 
‘C’ in the designation stood for covered and represented the addition of overhead 
roof and aluminium hatches to the rear hull personnel/cargo compartment of the 
vehicle. 

The LVT(A)-5 was fitted with an armoured roof for its open-topped turret, armed 
with a 75mm howitzer, and therefore became the LVT(A)-5 (Modified). Unlike the 
turret on the wartime LVT(A)-5, the turret on its successor was fitted with a power 
traverse system and a gyro-stabilizer so its main gun could be fired on the move. The 
Marine Corps employed both versions of the LVT-3 series as well as the LVT(A)-5 
(Modified) during the Korean War. 

First Post-War-Generation LVTs 

The beginning of the Korean War sparked an interest by the Marine Corps in the 
development of a new family of LVTs. The first member of that family rolled off the 
production line in August 1956 and was designated the LVT(P)-5, with the letter ‘P’ 
standing for personnel. Armament consisted of a one-man .30 calibre machine-gun- 
armed turret. By the time production of the approximately 88,0001b vehicle con¬ 
cluded, a total of 1,112 units had been built. 

The only other weapon-armed version of this family of vehicles was labelled the 
LVT(H)-6, with the letter 'H' in the designation standing for howitzer. The approxi¬ 
mately 87,0001b LVT(H)-6 was armed with a turret-mounted 105mm howitzer and 
assigned the role of providing fire support during beach assaults by the LVT(P)-5. 
A total of 210 units of the LVT(H)-6 were assembled between 1956 and 1957. 

Both the LVT(P)-5 and the LVT(H)-6 would be employed during the Vietnam 
War by the Marine Corps. Unfortunately, the gasoline fuel cells located at the bottom 
of their hulls made them very vulnerable to enemy mines. This, and the fact that they 
proved both unreliable and mechanically complex to maintain, quickly soured the 
Marine Corps towards their usage. Approximately 300 units were lost to a variety of 
causes during the conflict. 
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In the book Marines Under Armor: The Marine Corps and the Armored Fighting 
Vehicle, 1916-2000 by Kenneth W. Estes is this passage about the use of the 
LVT(P)-5 and LVT(H)-6 in South-East Asia: 

Frequently, the infantry would ride on the roof [LVTP-5], with crew-served 
weapons up to 106mm [recoilless rifle] sandbagged and secured to the vehicles. 

In the Marble Mountain sector, minings of LVTs averaged 2.7 per month. One 
LVTP-5 suffered the ignominious fate of being sunk in a river in 1967 by RPG-2 
hits ... the LVTH-6s would work as assault guns and reinforcing artillery until 
their final, definitive decommissioning in 1970. 

What’s Next? 

The Marine Corps' dissatisfaction with the LVT(P)-5 and LVT(H)-6 caused it to begin 
looking for a replacement family of ocean-going amphibious vehicles in the early 
1960s. In 1965 it awarded FMC a contract to design the next-generation LVT family. 
The Marine Corps received the first of fifteen diesel-engine-powered pilots 
designated the LVT(P)X-12 in 1967. Testing of the pilots continued into 1969. Rather 
than being built of steel armour, they were constructed of aluminium armour. The 
letter ‘X’ in the designation stood for experimental. 

Very impressed with the test results of the LVT(P)X-12 pilots, the Marine Corps 
ordered 1,081 production units in 1970. These were broken down into 942 units of 
the approximately 50,0001b APC version labelled the LVT(P)-7, 84 command units 
designated the LVT(C)-7 and 55 recovery vehicles referred to as the LVT(R)-7. The 
first production examples appeared late 1971 and entered into Marine Corps’ service 
the following year. Production of the L\AT-7 series concluded in 1974. 

Name Change 

When the LVT-7 series was originally designed, the Marine Corps' primary mission 
was to ferry troops and cargo from ship to shore and back again. By the late 1970s, it 
had begun to realize that its LVT-7 series was spending the majority of its time on 
land. Reflecting this mission profile change, the long-standing US Navy label of LVT 
was dispensed with and a new name was introduced. The LVT(P)-7 became the 
Amphibious Assault Vehicle Personnel Number 7 (AAVP-7), the command version 
the AAV(C)-7 and the recovery vehicle the AAV(R)-7. 

In the early 1980s the Marine Corps had FMC modernize its entire inventory of 
AAV-7 series vehicles under a Service Life Extension Programme (SLEP). Improve¬ 
ments included a new, more powerful diesel engine that came from the BFV as well 
as suspension system components. Reflecting the upgrades, it was redesignated as 
the A1 series; hence the AAV(P)-7 became the AAV(P)-7A1. In addition to putting 
its existing inventory through the SLEP, the Marine Corps awarded FMC a contract to 
build 294 new personnel carriers. The vehicle weight rose to approximately 57,0001b. 


127 




Up-Gunning and Up-Armouring 

When first envisioned it was planned that the LVT(P)-7 should be armed with a 
20mm automatic cannon in a single-man turret. That did not work and a single-man, 
manually-operated, turret armed with a .50 calibre gun was put in its place. With the 
introduction of the AAV(P)-7A1, a new, all-electrically-powered single-man turret 
armed with a .50 calibre machine gun entered into use. 

Unhappy with the fire-power provided by the .50 calibre machine gun, the Marine 
Corps awarded the American firm of Cadillac Gage a contract to provide it with 340 
units of a new single-man, electrically-powered turret armed with a 40mm automatic 
grenade-launcher and a .50 calibre machine gun. The Marine Corps later ordered 
another 813 of these turrets from another American firm named AV Technology. 

Stand-off steel armour kits began appearing on a small number of AAV-7 series 
vehicles in 1987. They were American-built but based on an Israeli design called the 
P-9000 Applique Armour Kit (AAK). Without the AAK, the aluminium-armoured 
hulls of the AAV-7 series could resist only small-arms fire and artillery fragments. 

With the AAK fitted, the AAV-7A1 series was proof against large-calibre 14.5mm 
machine-gun fire. The Marine Corps liked what they saw and ordered an improved 
version labelled the Enhanced Applique Armour Kit (EAAK) to protect its entire 
inventory of AAV-7A1 series vehicles in 1989. The last EAAK was delivered in 1993. 

A total of 580 units of the AAV-7A1 took part in DESERT STORM, with those 
deployed on land performing the role of APCs. They lacked both the fire-power and 
armour protection to perform the role of an IFV like the US Army's BFV. A small 
number of AAV-7A1s were lost to enemy mines. 

Looking for an AAV-7 Series Replacement 

In 1989, the Marine Corps began looking for a replacement for the AAV(P)-7A1. 

That proposed vehicle was at the time referred to as the Advanced Amphibious 
Assault Vehicle (AAAV). It was to be everything its predecessor was not: fast in the 
water, have a high level of armour protection and more fire-power with a 30mm 
automatic cannon in a two-man turret. However, due to a never-ending series of 
design problems and rising costs, the diesel-engine-powered AAAV, which became 
the Expeditionary Fighting Vehicle (EFV) in 2003, was cancelled in 2011. 

(Opposite, above) In the early 1930s, the US Army began considering the requirement for an armoured vehicle to 
transport infantry. The outcome of this thought first appeared in May 1941 as the open-topped Half-Track Personnel 
Carrier M3 seen here. A follow-on version was designated the M3A1. They had a crew of thirteen: vehicle 
commander, driver and eleven infantrymen. ( Ian Wilcox ) 

(Opposite, below) The M3 series Half-Track was not the ideal as an armoured personnel carrier. Its off-road 
mobility was poor. It was clear that a full-tracked armoured vehicle was required. A partial late-war answer to that 
need was the open-topped Armoured Utility Vehicle M39 pictured here. Besides towing anti-tank guns, it could 
transport eight passengers. It lasted in US Army service through the Korean War. ( Chris Hughes ) 
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(Opposite, above) Approved for development in March 1945 was a fully-enclosed vehicle based on the power- 
train of the Gun Motor Carriage (GMC) Ml 8. Labelled the Armoured Utility Vehicle T16, none were completed 
before the end of the Second World War. Post-war it became the Armoured Personnel Carrier M44 with a vehicle 
commander, driver, bow-gunner and the ability to transport up to twenty-four infantrymen. ( TACOM ) 

(Opposite, below) An upgraded version of the Armoured Personnel Carrier M44 seen here was designated the 
M44E1. It featured overhead armoured hatches that allowed the passengers to fire their weapons over the sides of 
the vehicle’s hull. This permitted the elimination of the gun ports on the M44E1’s hull sides. In spite of the 
improvements, the US Army decided that what it really needed was a much smaller lower-cost squad-sized vehicle. 
(TACOM) 

(Above) Following the termination of work on the Armoured Utility Vehicle M44E1, the US Army came up with 
the T18 Armoured Utility Vehicle. As the vehicle’s design was refined there appeared the T18, T18E1 and T18E2. 
In January 1951, the T18E1 was standardized as the Armoured Infantry Vehicle M75 seen here. It had a vehicle 
commander, driver and could transport up to ten infantrymen. ( Chris Hughes ) 
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Besides considering the 
Armoured Infantry Vehicle 
T59/T95E1 as the M75 
replacement, the US Army 
also looked at the Armoured 
Infantry Vehicle T73, one of 
which is shown here. It was a 
heavily-modified version of the 
T18E1 Armoured Infantry 
Vehicle pilots. As the T73, they 
were fitted with less costly 
components than the M75 and 
were not amphibious as were 
the T59 and T59E1. (TACOM) 


(Opposite, above) In a European museum we see here a preserved M75, with its front-hull-mounted engine 
pulled out as it would have been for maintenance during its time in service. The crew entered and left the vehicle 
through two large doors in the rear hull. The thickest armour on the front of the M75 was 16mm. The only 
armament was an external .50 calibre machine gun operated by the vehicle commander. (Pierre-Olivier Buan) 

(Opposite, below) The Armoured Infantry Vehicle M75 proved itself useful during the last year of the Korean War. 
In spite of this, the US Army felt that it was too costly and desired something more affordable. In pursing that goal, 
industry provided six pilots for the Army to test: four were labelled the Armoured Infantry Vehicle T59, as seen in this 
line illustration, and the remaining two the T59E1. ( TACOM ) 
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(Opposite, above) The US Army eventually decided that the Armoured Infantry Vehicle T59 was its preferred 
choice as the M75 replacement It was therefore standardized as the M59 Armoured Infantry Vehicle in May 1953, 
which was quickly changed to Armoured Personnel Carrier M59, an unrestored example of which is pictured here. 
Later-production M59s came with the visible small machine-gun-armed vehicle commander’s cupola. ( Christophe Valuer) 

(Opposite, below) Unlike its predecessor, the M75, which had two large doors in its rear hull for the infantrymen 
to enter and exit the vehicle, the M59 had a large hydraulically-operated ramp. In this interior picture of a restored 
M59 we can see the driver’s seat on the left-hand side of the front hull and that of the vehicle commander on the 
right. The M59 had two engines, one on either side of the rear hull. (Chris Hughes ) 

(Above) However, the US Army was not pleased with the M59 combat-loaded weight of 42,6001b. It desired a 
more lightweight vehicle that would be air-transportable by existing United States Air Force transport and could also 
be dropped by parachute. What evolved from these requirements and others was the gasoline-engine-powered 
Ml 13 Armoured Personnel Carrier (APC) seen here. ( TACOM ) 
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(Opposite, above) The Ml 13 vehicle pictured here weighed (combat-loaded) approximately 23,0001b. Unlike its 
predecessors that were built out of steel armour, the entire Ml 13 series was constructed from aluminium armour. 
Maximum armour thickness on the front of the vehicle was 38mm sloped at a 45-degree angle. Top speed of the 
Ml 13 series on level roads was approximately 40mph. In calm inland waterways it could attain a speed of 3.5mph. 
(TACOM) 

(Opposite, below) From a US Army manual appears this illustration showing the crew arrangement inside an 
Ml 13 series Armoured Personnel Carrier. As with the M75 and M59, the Ml 13’s engine was located in the front 
hull. The crew consisted of a vehicle commander and driver, with room in the vehicle to transport eleven infantry¬ 
men. The vehicle commander had an overhead cupola with five periscopes fitted and an externally-mounted 
machine gun. The infantrymen in the Ml 13 had no vision devices or firing ports. ( Patton Museum) 

(Above) As with the M59, the Ml 13 came with a large hydraulically-operated rear ramp that allowed infantrymen to 
disembark as seen here and embark just as quickly. The rear ramp also contained a door for times when lowering or 
raising the ramp was unnecessary. The US Army considered the Ml 13 as a battlefield taxi and not as an armoured 
fighting vehicle. Its onboard externally-mounted machine gun was for self-defence only. (DOD) 
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(Above) The US Army provided the Army of the Republic of South Vietnam (ARVN) with the initial version of the 
M113 in 1962. They employed them as makeshift infantry fighting vehicles. Eventually the US Army saw the merits of 
the new role and took into service their own version seen here and referred to as the Armoured Cavalry Assault 
Vehicle (ACAV). (TACOM) 

(Opposite, above) Even before production of the initial gasoline-engine-powered Ml 13 model began, the US 
Army was looking at powering the vehicle with a more fuel-efficient diesel engine, which would also reduce the 
vehicle’s vulnerability in combat as gasoline is so much more flammable than diesel fuel. This resulted in production of 
the M113A1 variant seen here, beginning in 1964. ( TACOM ) 

(Opposite, below) In this picture we see the interior of an Mil 3A1. Note the two steering levers at the driver’s 
position. This meant that the vehicle had a controlled differential steering system, which is the same as that used in the 
M4 series of medium tanks. In the centre of the picture is the seat and backrest for the infantry squad leader. Behind 
the squad leader’s seat is the vehicle commander’s seat that could be raised or lowered. (Author’s collection ) 
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(Above) A much-improved version of the Ml 13A1 with a more powerful diesel engine and a redesigned suspension 
system was labelled the Ml 13A2. It entered production in late 1979. Unlike the near-identical Ml 13 and Ml 13A1, 
the Ml 13A2 was fitted with two smoke grenade-launcher units on either side of its front hull, just below the 
headlights, as seen in this picture. (DOD) 

(Opposite, above) In this illustration from a US Army manual we see a number of external features on the 
Ml 13A2 identified. Improvements to the interior of the vehicle included the replacement of the former steering 
brake levers with a steering wheel and brake pedal. This allowed the driver of the Ml 13A2 to neutral steer, meaning 
that the vehicle could now pivot in its own length. (TACOM) 

(Opposite, below) The final version of the M113 series to enter US Army service in 1987 was the A3 model seen 
here in Iraq. Its key external identifying features are the two external fuel tanks located at the rear of its hull on either 
side of the rear hull ramp. This was a design feature originally intended for the Ml 13A2 but was not adopted by the 
US Army until the advent of the Ml 13A3. (DOD) 
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Other than the Ml 13 Armoured Personnel Carrier with its .50 calibre machine gun, one of the first weapon- 
equipped versions of the Ml 13 series was a mortar-carrier model. When armed with an 81 mm mortar as seen here 
it was designated the Ml 25. Like the rest of the Army’s inventory of Ml 13 series vehicles, they were progressively 
upgraded to the A1 and later to the A2 version. ( TACOM ) 
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Pictured here is an Ml06 armed 
with a 107mm mortar. Unlike 
the smaller 81 mm mortar in the 
Ml25 which could be turned 
through 360 degrees, the larger 
107mm mortar was limited to 
being traversed 90 degrees 
while firing over the rear of the 
vehicle. As the Ml 13 series was 
upgraded from the original 
model, the US Army fielded an 
A1 and A2 version of the Ml 06. 
(TACOM) 


The US Army retired its fleet of approximately 500 M125A2 mortar variants from service during the 1980s. The 
M106A2 inventory of about 1,000 vehicles was retained and upgraded to the A3 standard. In addition, a new Israeli 
120mm mortar replaced the original 107mm American mortar. The re-armed vehicle was labelled the Ml 064A3, an 
example of which is pictured here. The upgrade process took place between 1988 and 1996. (DOD) 











The lightweight Tube-Launched, 
Optically-Tracked, Wire-Guided (TOW) 
anti-tank guided missile was introduced 
into US Army service in 1970 and 
quickly adapted for mounting on the 
Ml 13 series. Originally the TOW was 
fired from the open cargo hatch of the 
vehicle as seen here. The pedestal 
mount for the missile-launcher unit could 
be retracted into the vehicle’s hull when 
not in use. ( Patton Museum ) 


What the US Army wanted was a roof- 
mounted, remote-controlled TOW 
missile-launcher unit, which could be 
operated from within the armoured 
confines of an Ml 13. To engage enemy 
tanks from hull defilade, the TOW 
missile-launcher unit was to be affixed to 
an elevating pedestal. A number of firms 
submitted proposals. Seen here is the 
Northrop Corporation submission. 
(TACOM) 










The eventual winner of the US Army’s 
search for a suitable TOW missile- 
launcher unit to be mounted on an 
M113A1 or Mil 3A2 was the 
Emerson Electric Company’s design 
seen here in its firing configuration. 
With the TOW missile-launcher unit 
fitted it became the M901 Improved 
TOW Vehicle (ITV). Production began 
in 1979. Eventually there would also 
be an M901A3 model. ( TACOM ) 


Upon the development of the E31-E36 Flame-Thrower Kit, the US Army set about adapting it for use on an 
armoured personnel carrier, the first being the M59. With the introduction of the Ml 13 series, work switched to 
fitting the flame-thrower kit onto the newer vehicle. This would lead to the fielding of 351 units of the Self-Propelled 
Flame-Thrower Ml32 series vehicle pictured here. (TACOM) 





























(Opposite, above) The US Army’s first step in the development of an infantry fighting vehicle (IFV) began in 1965. 
As it would take time to fund and develop what the Army was then referring to as the Mechanized Infantry Combat 
Vehicle (MICV), they decided to experiment with the Ml 13 series to see if an interim MICV could be built The first 
of these experimental vehicles was the XM734 seen here. ( [TACOM ) 

(Opposite, below) Following in the development path of the XM734, there appeared the XM765 pictured here. 
Unlike its predecessor which was based on the gasoline-engine-powered Ml 13, the XM765 was adapted from the 
diesel-engine Ml 13A1. To improve its armour protection levels, the rear hull upper plates were sloped inwards. It 
had two armoured fuel tanks, visible in this photograph, one located on either side of the rear ramp. (TACOM) 

(Above) Whereas the entire Ml 13 series, as well as the XM734 and the XM734, came from the FMC Corporation, 
for the next step in the development of an interim IFV, in 1964 the US Army awarded a contract to the Pacific Car 
and Foundry Company. They constructed six pilots, one of which is seen here, which were labelled the XM701 
MICV. Many of the chassis components were based on the firm’s self-propelled artillery pieces built for the US Army. 
(TACOM) 
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The search for a suitable interim MICV was badly hobbled during the 1960s by the US Army’s major commitment to 
the Vietnam War, which badly depleted its available funding for research and development projects. It took aware¬ 
ness of the Soviet Army’s brand-new IFV seen here, labelled the BMP-1, to push the US Army into accelerating its 
acquisition of a dedicated IFV of its own. (US Army) 


At the same time as the Soviet Army began fielding the impressive-looking BMP-1, it was accepting into service a 
large number of the BTR-60PB seen here. Not seen on the turret of the vehicle pictured is its standard armament of a 
single 14.5mm calibre machine gun. The vehicle also had firing ports in its hull to enable the infantrymen being trans¬ 
ported to fire their individual weapons. (Christophe Valuer) 


























After studying the results of the testing of both the FMC Corporation and Pacific Car and Foundry Company interim 
MICVs, in 1972 the US Army opened the bidding for a contract for the ultimate MICV. Three firms vied for the 
contract. The US Army eventually chose FMC Corporation. FMC’s wooden mock-up of what would become the 
XM723 MICV is seen here. (BAE) 

The end result of development of the XM723 MICV led to construction of eight pilot units, one of which is seen here, 
between 1978 and 1979. It was labelled the XM2 IFV and consisted of a modified XM723 chassis and hull upon 
which a new two-man turret, armed with a 25mm automatic cannon and a TOW anti-tank guided missile system, 
was fitted. ( Christophe Vollier) 









(Above) In December 1979, the XM2 was standardized or type-classified as the M2 IFV. It was named the ‘Bradley’ 
in 1981 and initially fielded with the US Army in 1983. The 25mm automatic cannon seen on the M2 or M2A1 was 
intended to destroy unarmoured or lightly-armoured vehicles such as the Soviet Army’s BMP-1. It was also to be 
employed against infantry, as was the 7.62mm coaxial machine gun. (DOD) 

(Opposite, above) All the various components of the M2 or M2A1 turret are shown here. The vehicle com¬ 
mander had eight periscopes for daylight viewing, while the gunner had two periscopes for daylight viewing on either 
side of his ISU. The vehicle commander has a relay sight to see what the gunner is looking at with his ISU and can 
override him and fire all the vehicle’s weapons, except when the gunner has a TOW missile in flight. (BAE) 

(Opposite, below) In this picture, we see the gunner’s position on the M2, M2A1 or M2A2. Visible is the gunner’s 
dual-control hand-station. By gripping either handgrip and rotating the hand-station left or right, the gunner can 
traverse the vehicle’s turret. Rotating the hand-station grips forward or backwards elevates or depresses the turret’s 
various weapons. (BAE) 
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The various attributes of the M242 
25mm automatic cannon mounted 
in the M2, M2A1 and the M2A2 
turret appear below the picture of 
the weapon. Electrically-powered 
and chain-driven ratherthan recoil 
or gas-operated like other 
automatic guns of the same 
calibre, the weapon is fed by two 
metallic link belts. The gun fires 
both armour-piercing (AP) and 
high-explosive (HE) rounds. (BAE) 


M242 25 mm Automatic Cannon 



• Firing Rates: Single Shot, 100 and 200 Shots Per Minute 

• Dual Feed Capability: Armor Piercing and High Explosive 

• Lightweight 

• Rapid, Immediate Action Capability 

• Easily Maintained 


Soldiers are preparing 25mm ammunition on a Bradley’s rear ramp. The black noses of the ammunition pictured 
indicate that it is armour-piercing. There are two types of AP for the 25mm automatic cannon. The more potent of 
the two is designated Armour-Piercing, Discarding Sabot with Tracer (APDS-T). With an effective range of approxi¬ 
mately 1,760 yards (1 mile), it is reported that it can penetrate 50mm of vertical steel armour. (DOD) 


















Pictured here is an M2 or M2A1 firing a TOW missile, which is an effective tank-killer from a minimum aiming range 
of 71 yards up to 4,400 yards (2.5 miles). Optically tracked in-flight by the vehicle’s gunner, the TOW missile receives 
in-flight course instructions via a thin wire that trails behind it in flight. Besides enemy tanks, in theory the TOW 
missile could also be employed against slow low-flying helicopters. (BAE) 
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Four versions of the TOW anti¬ 
tank guided missile fired from the 
M2 IFV series are shown here. 

On the far left is the original 
basic TOW, with the Improved 
TOW (ITOW) to its right and 
the TOW 2 and TOW 2B on 
the right The ITOW and the 
TOW 2 and TOW 2A have a 
probe (pictured) that extends 
after launch to provide stand-off 
detonation and significantly 
increase the armour penetration 
of the shaped-charge warheads. 
(BAE) 



(Opposite, above) To reload the twin-tube armoured TOW missile-launcher on the left side of the M2 series 
turret, the turret must be turned slightly to the left, and the launcher tilted rearward over the rear cargo hatch as 
pictured or returned to its stowed position. At that point, a crew member in the rear troop compartment raises the 
cargo hatch and reloads fresh TOW missile containers into the launcher. (DOD) 

(Opposite, below) This illustration shows the hull seating arrangement on the first model of the M2, with six 
infantrymen in the rear hull. With the introduction of the M2A1, the US Army had FMC add an extra seat to bring the 
infantryman count up to seven. Visible in this illustration in yellow are the Javelin anti-tank missiles carried onboard the 
entire M2 IFV series that are to be employed when the infantry have disembarked. (BAE) 
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(Above) This retouched photograph shows the coverage provided by the various firing ports in the rear hull sides 
and rear ramps of the M2 and M2A1. Rather than the infantrymen firing their individual weapons through the firing 
ports, they employed a submachine-gun version of the Ml 6 rifle designated the M231. The latter had a heavier barrel 
to assist in dissipating the heat build-up from firing on full automatic only. (BAE) 

(Opposite, above) Visible in this illustration of an M2 are the vehicle’s diesel engine (in orange) and the hydro¬ 
mechanical transmission (in yellow). On top of the engine in light blue is the horizontally-mounted radiator. The road- 
wheel arms are in red and the torsion bars in light brown. The front-mounted final drives and the hull-mounted 
shock-absorbers are in dark blue. (BAE) 

(Opposite, below) The introduction in 1980 of the Soviet Army BMP-2 seen here, armed with a 30mm automatic 
cannon, posed a serious threat to the M2 and M2A1. Whereas the 73mm low-pressure gun on the BMP-1 was in a 
non-stabilized turret and relatively inaccurate beyond 874 yards, the 30mm gun in the BMP-2 was in a stabilized turret 
and had an effective range of approximately 1,760 yards (1 mile). (IACOM) 
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The US Army reaction to the BMP-2 was an up-armoured version of the M2 series seen here labelled the M2A2. It 
featured add-on steel armour plates on its turret and hull front, as well as both sides of the hull. To provide additional 
protection to the infantrymen in the rear hull compartment of the M2A2, the interior was provided with Kevlar spall 
liners. (Pierre-Olivier Buan) 


As the add-on steel armour plates 
of the M2A2 blocked the hull firing 
ports seen on the M2 and M2A1, 
the US Army had the seating 
arrangement for the onboard 
infantrymen rearranged as seen in 
this illustration. There were now 
two bench seats on either side of 
the rear hull compartment instead 
of most of the former individual 
seats. This configuration made it 
much easier for the onboard 
infantry to embark and disembark. 
(TACOM) 
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Due to the extra weight imposed by the addition of the add-on steel armour plates, the M2A2 lost its amphibious 
ability. This in turn led to the removal of the upper front hull-mounted trim vane seen on earlier models of the M2 
series. The trim vane assisted in controlling the M2 and M2A1 when fording by displacing water around the vehicle’s 
hull and helping it maintain a nose-up attitude. (Author’s collection ) 
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(Above) The current version of the M2 IFV series is the M2A3 model seen here, which did not enter into US Army 
service until 2000. Its key external identifying feature is the Commander’s Independent Viewer (CIV) located on the 
right side of the vehicle’s turret, just behind the vehicle commander’s overhead hatch. It is a Thermal Imaging System 
(TIS), which greatly enhances the vehicle’s combat capabilities. (BAE) 

(Opposite, above) In 1954, the US Army posted the requirements for a new reconnaissance vehicle, be it wheeled 
or tracked. In 1962, a small three-man tracked vehicle classified as the T114 Command and Reconnaissance Vehicle 
came off the production line. In 1963, it was labelled the Ml 14, with a slightly different version being the Ml 14A1 
seen here. The vehicle series proved a failure in service and was pulled from inventory in 1973. (Pierre-Olivier Buan) 

(Opposite, below) With the demise of the Ml 14 Command and Reconnaissance Vehicle, FMC developed a 
much-modified version of the Ml 13A1 as its replacement, but failed in its effort to interest the US Army in the 
vehicle. FMC’s next attempt was the prototype XM800T Armoured Reconnaissance Scout Vehicle (ARSV) seen 
here. It, and a wheeled version, were both rejected by Congress. (BAE) 
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(Above) The wheeled contender for a replacement of the Ml 14 series was designed and built by the Lockheed 
Missile and Space Company. It was labelled the XM800W, with a pilot pictured here. A novel design, the 6x6 vehicle 
was articulated. Armed with a 20mm automatic cannon, it had atop speed on level roads of 65mph. In water, it was 
driven by a waterjet propulsion system and could reach up to 6mph. ( Patton Museum ) 

(Opposite, above) With the failure of the ARSV programme, the US Army decided as a fallback to adapt the 
XM723 MICV, the forerunner of the M2 IFV, for the reconnaissance role. By the time the XM2 IFV was ready for 
service there existed a slightly-modified version seen here labelled the XM3 and laterthe M3 Cavalry Fighting Vehicle 
(CFV). An external identifying feature of the CFV was the lack of gun ports on either side of the hull. (DOD) 

(Opposite, below) Visible in this illustration is the original hull seating arrangement in the M3 CFV, with the two 
scouts in the rear hull. With fewer personnel, the M3 CFV rear hull contained more ammunition. Blue in the 
illustration represents 25mm ammunition, while green highlights the storage spaces for the 7.62mm coaxial machine- 
gun ammunition. Yellow shows the location of the TOW missiles. (BAE) 
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(Opposite, above) The M3A2 CFV was almost identical to the M2A2 IFV. The only external spotting feature of 
the former was the periscopes on the rear hull overhead hatch that are not present on the M2A2. To accommodate 
the 26,0001b of add-on steel armour affixed to the M2A2 IFV and the M3A2 CFV, the vehicle’s Cummins diesel 
engine was uprated from 500hp to 600hp. In addition, it had an upgraded transmission. (Author’s collection ) 

(Above) The Red Army, later the Soviet Army, made keeping costs down to a minimum its mantra. The reason for 
this was that the cheaper something was to build, the more of it could be afforded and in turn treated as expendable. 
An example of that was the 4x4 BRDM-2 reconnaissance car seen here. Armed with the turret and 14.5mm 
machine gun from the BTR-60BP, the vehicle was fully amphibious without any prior preparation. (Pierre-Olivier Buon) 

(Opposite, below) The various Landing Vehicle Tracked (LVT) units employed by the American military during the 
Second World War were not a very durable design and were subjected to very hard use. At the end of the war, only 
the last versions to enter production were retained by the US Marine Corps. One of those was the LVT3. The unit 
pictured here was modified with a covered troop/cargo compartment and designated the LVT3C. (Patton Museum ) 
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(Opposite, above) Another wartime-designed LVT to last into early post-war service with the US Marine Corps 
was the LVT(A)5 Modified seen here during the Korean War. Unlike the Second World War version that had an 
open-topped turret armed with a 75mm howitzer, an unknown number of these had an armoured roof added to the 
turret as is visible on the vehicle pictured here. To offset the extra weight, the bow of the vehicle’s hull was extended. 

(Notional Archives ) 


(Opposite, below) A wide range of immediate post-war-inspired LVTs was considered by the US Marine Corps. 
One of those employed components from the US Army M59 Armoured Personnel Carrier and as seen here was 
designated the LVTPX2. Its maximum speed on land was approximately 35mph and in water, propelled by its tracks, 
5mph. There was a version proposed with a 105mm howitzer and another with twin 40mm anti-aircraft guns. None 
were ordered into production. (Patton Museum) 

(Above) As the outbreak of the Korean War spurred US Army tank development, it did the same for the US Marine 
Corps’ development of a new LVT that would serve as the basis for a family of vehicles performing different roles. 
One of these was the LVTP-5 seen here. The sole armament on the gasoline-engine-powered troop transport was a 
small one-man turret armed with a .30 calibre machine gun. (Chris Hughes ) 
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(Opposite, above) The only other weapon-armed version of the LVTP-5 family was the LVTH-6 seen here. It was 
armed with a 105mm howitzer and .30 calibre coaxial machine gun in a fully-enclosed turret. Like the entire LVTP-5 
family of vehicles, it was constructed from thin steel armour plate. The vehicle was operated by a crew of seven: 
vehicle commander, driver, crew chief, gunner, loader and two ammunition-passers. ( Chris Hughes ) 

(Above) The replacement for the LVTP-5 series was the diesel-engine-powered LVTP-7 series shown here. Made 
from aluminium armour, the LVTP-7 had its engine in the front hull and the troop compartment in the rear hull. 
Unlike the LVTP-5 series that was driven through the water by its tracks, the LVTP-7 was propelled through the 
water by two waterjet propulsion units, one on either side of the hydraulically-operated rear ramp. (BAE) 

(Opposite, below) The original production version of the LVTP-7 series had a one-man turret armed with a 
.50 calibre machine gun. Looking for more fire-power, the US Marine Corps eventually adopted a new one-man 
turret seen here armed with both a .50 calibre machine gun and a 40mm automatic grenade-launcher. By this time, 
the vehicle had been relabelled the Assault Amphibian Vehicle Personnel-7A1 (AAVP-7A1). (DOD) 
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To improve the survivability of the AAVP-7A1 on land, the US Marine Corps experimented with add-on steel 
armour kits affixed to the vehicle’s hull. The version eventually selected is seen here and was referred to as the 
Enhanced Applique Armour Kit (EAAK) and was reported to protect the vehicle from 14.5mm machine-gun rounds. 
To offset the extra weight of the EAAK, a bow plane was fitted to the AAVP-7A1’s front hull. (DOD) 
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Chapter Four 


Miscellaneous 


n March 1983, the US Army awarded the AM General Division of LTV Aerospace 
and Defense a contract to build 55,000 units of a vehicle labelled the High Mobility 
Multipurpose Wheeled Vehicle (HMMWV) over a five-year period. The 4x4 
HMMWV was unofficially nicknamed the ‘Humvee’ by the soldiers and Marines 
issued with the vehicle beginning in 1985. 

The bulk of the diesel-engine-powered HMMWVs ordered were approximately 
6,0001b unarmoured cargo/troop carriers. There was, however, one version referred 
to as the ‘armament carrier' that provided a minimal degree of armour protection. It 
could also be fitted with either a machine gun, a 40mm automatic grenade-launcher 
or a TOW anti-tank missile-launcher. 

HMMWV Designations 

The approximately 9,0001b (gross vehicle weight) US Army armament carrier model 
fitted with a machine gun or grenade-launcher was designated the Ml046 when 
fitted with the ‘basic armour' arrangement and a winch. The same vehicle without a 
winch was labelled the Ml 025. The same vehicle with the TOW and a winch became 
the Ml036, and without a winch the Ml045. 

The Marine Corps ordered a slightly different version of the HMMWV armament 
carrier, which offered a slightly higher level of protection referred to as ‘supplement 
armour’. Their machine gun or grenade-launcher-armed HMMWV was designated 
the Ml043 (fitted with a winch) and Ml044 (not fitted with a winch). The Marine 
Corps TOW version with a winch was the Ml046 and without a winch the Ml045. 

The A1 version of the HMMWV armament carrier did not enter American military 
service until 1994. It was quickly supplemented by the A2 version the following year. 
In 2000, the US Army awarded AM General a contract to begin developmental work 
on an A3 model of the armament carrier. This programme was eventually cancelled 
due to US Army funding shortfalls caused by the 2003-2006 Iraqi insurgency. 


Combat Debut 

The combat introduction of the first generations of the HMMWV family took place 
during JUST CAUSE (1989) and DESERT STORM (1991). Despite serious problems 
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encountered with the pilots during early testing, primarily their low reliability and the 
difficulty of maintaining them in the field, these features were eventually resolved by 
the builder to the American military’s satisfaction. 

In a US Army after-action report from Operation JUST CAUSE (1989), the vehicle 
family received special praise for its performance during that conflict: 

The HMMWV was reliable, durable, and battle worthy. The run-flat tires and 
the ground speed of the HMMWV saved lives. Vehicles with tires shot out were 
able to move through the killing zone of ambushes. The enhancement of the 
HMMWV with the .50 caliber machine gun [the armament carrier model] 
enabled commanders to project power far more rapidly than by foot. 

Unlike the non-ballistic front windshields on the cargo/troop carrier versions of the 
HMMWV, the armament carrier variants have a 2in-thick polycarbonate material that 
is bullet-resistant but not bullet-proof. Bullet-resistant means that it may stop some 
bullet fragments but it will not stop direct fire from a small-arms weapon within its 
maximum effective range. This also applies to the rest of the vehicle’s armour pro¬ 
tection package, which will only defect bullet fragments of a certain size. 

Larger Wheeled Armoured Vehicles 

The poor showing of the approximately 17,0001b M8 Light Armoured Car during the 
Second World War soured the US Army regarding similar vehicles in the immediate 
post-war period. That being said, the US Army did employ an unknown number of 
gasoline-engine-powered M8s during the Korean War in rear-area security duties 
before pulling them from service post-conflict. Between 1943 and 1945, a total of 
8,532 units of the M8 had been built, with 1,205 allocated to Lend-Lease. 

During the Vietnam War, the US Army identified a requirement for the ARVN 
to have a 4 x 4 armoured car. The US Army therefore purchased from American 
industry a private venture-developed vehicle referred to as the V-100 and named the 
‘Commando’. Supplied to the ARVN beginning in 1965, the vehicle was designated 
the XM706. 

American Military Use of the V-100 Commando Series 

US Army Military Police (MP) units arriving in South Vietnam in 1965 were impressed 
by the diesel-engine-powered XM706 and wanted their own version. The US Army 
model, eventually standardized as the M706, arrived in South Vietnam in late 1968. In 
the interim, the US Army borrowed from the ARVN some of their XM706 vehicles. 

Upon the departure from South Vietnam of US Army ground troops, most of the 
remaining approximately 16,0001b M706s were transferred to the ARVN. A few units 
survived as training vehicles until the end of the Cold War, with a small number being 
transferred to the Marine Corps for guarding US Navy nuclear submarine bases. 
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In addition to the US Army version, the US Air Force acquired an open-topped 
version designated the XM706E2 for guarding air bases in South Vietnam. All were 
eventually disposed of post-Vietnam War. For guarding US Air Force bases around 
the world after the withdrawal of the XM706E2, a low-cost commercially-developed 
4x4 armoured car labelled by the builder as the ‘Commando Ranger’ was acquired. 

Embracing an 8x8 Armoured Wheeled Vehicle 

Between 1979 and 1980, both the US Army and Marine Corps identified a require¬ 
ment for an off-the-shelf Light Armoured Vehicle (LAV) that could be configured to 
serve in a number of different roles. The vehicle chosen for this task was a modified 
version of a General Motors of Canada licence-built copy of the Piranha I, an eight¬ 
wheeled armoured vehicle designed and developed by the Swiss firm of Motor- 
wagenfabrik AG (MOWAG). The development of the Piranha I series dated from 
the 1970s, with the first prototypes appearing in 1972. 

The initial production contract signed with General Motors of Canada Defence 
Division called for 969 units of a modified version of the Piranha I armed with the 
same 25mm automatic cannon that armed the BFV in a two-man turret. The majority 
of the LAVs were intended for the US Army which had already assigned it the desig¬ 
nation of Ml 047. As events transpired, the American Congress cancelled the funding 
for the US Army LAVs. 

The Marine Corps takes on the LAV 

The Marine Corps convinced the American Congress of its need for the LAV and 
were provided funding for the purchase of 758 units between 1982 and 1985. The 
Marine Corps saw the diesel-engine-powered LAV as a quick deployment vehicle 
that could be airlifted into combat zones by US Air Force transport aircraft. Once in 
theatre, they were light enough to be moved around the battlefield by Marine Corps' 
heavy-lift helicopters. 

The breakdown of the LAVs for the Marine Corps covered six versions to begin 
with. This included 422 units of the 25mm automatic cannon version designated the 
approximately 28,0001b LAV-25. The other weapon-armed versions included fifty 
units of an 81 mm mortar carrier (LAV-M) and ninety-six units of an anti-tank guided- 
missile model (LAV-AT) unofficially nicknamed the ‘FHammerhead’. 

LAVs in Combat 

The Marine Corps’ first combat use of the LAV series took place during Operation 
JUST CAUSE. A total of fourteen units of the LAV-25 would participate in the con¬ 
flict that took place between 20 December 1989 and 31 January 1990. They suffered 
no losses and performed well against a outnumbered and outgunned Panamanian 
Defence Force, which lacked anti-tank weapons and tanks. 
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During DESERT STORM, the Marine Corps employed its weapon-armed LAVs 
as a cavalry screen to keep its main forces aware of what the Iraqi Army units in 
front of it were doing. As was the case with the US Army during the same conflict, 
friendly-fire incidents also took their toll of the Marines. This is seen in a passage from 
a Marine Corps-published historical monograph by Paul W. Westermeyer titled 
US Marines in the Gulf War, 1990-1991: Liberating Kuwait: 

The LAV-ATs had to stop when they fired, in order to provide cover for the 
advancing LAV-ATs and LAV-25s, half of the LAV-ATs would stop ready to fire 
while the others advanced a short way. The second group would then stop and 
cover the first group as they advanced, and so on. During the advance, after 
receiving permission, one of the LAV-ATs fired its anti-tank missile on what it 
believed to be an Iraqi tank. Instead, the missile hit ‘Green Two’, one of its 
fellows, a few hundred yards to its front. The missile penetrated the rear hatch 
of the armored vehicle and detonated the sixteen missiles stored in the rear 
compartment, destroying it in a huge fireball and killing its crew of four. 

The LAV family of vehicles continues to serve the US Marines Corps today. As with 
the other tanks and the AAV-7 series vehicles of the Corps it has been through 
various modernization programmes, which have included an up-armouring process in 
response to combat experience gained since the end of the Cold War. This has 
resulted in the designations A1 and A2. 

Specialized Anti-Tank Vehicles 

In 1951, the US Army met with industry to consider a family of small, low-cost, 
lightweight, armoured full-tracked vehicles to serve in a variety of roles. The vehicle 
eventually received the name ‘Ontos’. In the end, only the Marine Corps took into 
service a single version of the vehicle armed with six 106mm recoilless rifles. It was 
labelled the Multiple 106mm Self-Propelled Rifle M50. 

A total of 297 units of the gasoline-engine-powered M50 series were built 
between 1955 and 1957, with the first units entering into service in 1956. All were 
later upgraded to the M50A1 configuration in 1965, which included a more powerful 
gasoline engine and improvements to the fire-control system. 

The approximately 19,0001b M50 series saw sewice during the Vietnam War in 
small numbers. Their usefulness was badly hampered by being asked to perform in 
roles for which they were never designed. From the book M50 Ontos and A/156 
Scorpion 1956-70 subtitled US Tank Destroyers of the Vietnam War by Kenneth W. 
Estes appears the following: 

The Ontos proved predictably vulnerable to the principal threat of mines, but its 
ability to cross rice paddies with the infantry earned it some praise. However, 
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many of these spent much of the war in static positions, guarding bridges and 
other vital points ... Ontos track wore out quickly and the lack of all kind of 
spare parts caused breakdowns in the field that further eroded confidence in 
the vehicle and its capabilities. 

The last operational example of the M50 series remained in Marine Corps' service 
until 1980, its replacement being wheeled vehicles armed with the TOW such as the 
HMMWV armament carriers. 

Odds and Ends 

Around the same time as the M50 was being fielded, the US Army placed into service 
a lightweight tank destroyer armed with a 90mm main gun. It was labelled the 90mm 
Self-Propelled Gun (SPG) M56 and officially nicknamed the ‘Scorpion’. However, as it 
was unarmoured it does not fall within the scope of this book. 

In 1960, the US Army awarded a contract to industry to build an unarmoured 
gasoline-engine-powered vehicle designated the Amphibian Cargo Vehicle Ml 16, 
officially nicknamed the ‘Husky’. Between 1961 and 1962 a total of 197 units were 
constructed. The US Army began experimenting with a machine-gun-armed and 
armoured version of the vehicle, designated the XM733 and XM733E1, between 
1962 and 1965. The Army later lost interest in the vehicle and cancelled it in 1966. 

The Marine Corps liked what they saw with the XM733 and eventually ordered 
204 units from industry. In service, the vehicle was designated the Ml 16A1, some of 
which were deployed to South-East Asia during the Vietnam War. The vehicle would 
be retired from Marine Corps’ service by the early 1970s. 

Let Us Try Again 

In 1973, the Marine Corps identified a requirement for a lightweight, helicopter- 
transportable Mobile Protected Weapon System (MPWS). It was intended to deal 
with enemy tanks and other armoured fighting vehicles upon landing on hostile 
foreign shores. The US Army had in the same time period formulated a need for a 
very similar vehicle that they labelled the Mobile Protected Gun (MPG). The intention 
was that it could be quickly deployed anywhere in the world at short notice by US Air 
Force transport planes. 

By 1979, the Marine Corps' requirement for an MPWS was folded into the LAV 
programme as an interim measure. The long-term Marine Corps’ goal then became 
the fielding of a dedicated MPWS when time and funding permitted. The short-term 
Marine Corps’ goal was the fielding of a version of the LAV armed with a suitable 
tank-killing main gun. 

The Marine Corps’ MPWS and the US Army's MPG programmes were eventually 
brought together and assigned the new label of the Mobile Protected Gun System 
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(MPGS). However, improvements to the tanks of the period quickly rendered the 
MPGS irrelevant to US Army requirements. The Marine Corps continued to show an 
interest in fielding what they called the LAV-105. In the end, the funding for that 
vehicle was never authorized and it was cancelled in 1991. 

Wartime-Designed Self-Propelled Artillery 

Among the AFVs retained by the US Army in the immediate post-war period were a 
number of self-propelled artillery pieces introduced during the Second World War. 
These included the 105mm Howitzer Motor Carriage M7 series, which first came off 
the production line in 1942. By the time production of the approximately 50,0001b 
M7 series ended upon the conclusion of the Second World War, a total of 7,130 
units had been completed. 

The version kept in the immediate post-war period by the US Army was the last 
production model labelled the gasoline-engine-powered M7B1. A total of 826 units 
had been completed. During the Korean War 127 units were modified to allow for 
a higher degree of elevation for its 105mm howitzer and labelled the M107B2. 
Eventually these units and the remaining M7B1 units were provided to friendly foreign 
armies under military sales programmes. 

M7 Series Replacements 

The intended wartime replacement for the M7 HMC series was the 105mm 
Howitzer Motor Carrier M37. It was based on the chassis of the M24 Light Tank. As 
with its predecessor, the approximately 46,0001b M37 was open-topped with its 
105mm howitzer fitted in a fixed forward-firing position with limited traverse. 
Approved for production in January 1945, only 150 units of the gasoline-engine- 
powered vehicle were completed before the Second World War ended, resulting in 
production being cancelled. Those built were employed by the US Army during the 
Korean War. 

Another self-propelled artillery piece based on the M24 Light Tank chassis was the 
155mm Howitzer Motor Carrier M41. The approximately 42,5001b vehicle was 
approved for production in June 1945. Like the M37, its production was cancelled at 
the conclusion of the Second World War with only eighty-five units completed. 
A single example was provided to the British Army for consideration post-war. The 
remaining examples would serve with the US Army during the Korean War. 

Other wartime-developed self-propelled artillery pieces that saw post-war service 
with the US Army through to the Korean War included the approximately 81,0001b 
155mm Gun Motor Carriage M40, with a total of 140 having been built between 
February 1945 and the end of the year. That same year the US Army had built 
twenty-four units of a self-propelled artillery piece labelled the 8-Inch Howitzer 
Motor Carrier M43. Both vehicles had the same chassis, which consisted of 
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components from the second generation of gasoline-engine-powered M4 series 
medium tanks. 

In the 1960s, the US Army switched to using the label ‘self-propelled howitzer' and 
‘self-propelled gun' rather than the Second World War labels of Howitzer Motor 
Carriage (HMC) and Gun Motor Carriage (GMC). 

M41 Light Tank-Based Vehicles 

A key requirement set for the early post-war-designed self-propelled artillery pieces 
was the provision for overhead armour. The chassis on which two proposed new 
self-propelled artillery pieces were to be based eventually became the M41 Light 
Tank. Work commenced in 1947 on these vehicles, which were to include a version 
armed with a 105mm howitzer and the other with a 155mm howitzer. The former 
eventually became the 105mm Howitzer Self-Propelled M52 and the latter the 
155mm Howitzer Self-Propelled M44. 

Neither the approximately 54,0001b M52 nor the approximately 64,0001b M44 
made it into service in time to see combat during the Korean War. A total of 648 units 
of the M52 and 250 units of the M44 were built. The M52 series had a fully-enclosed 
armoured turret that could be traversed 60 degrees to the left or right of centre. 

Plans to provide the M44 with an armoured roof were a failure and it was fielded 
with its 155mm howitzer in a forward-firing position with a traverse of only 
30 degrees left and right of centre. Both vehicles were replaced in the early 1960s by 
a new generation of self-propelled artillery pieces. 

Medium Tank-Based Vehicles 

As the M41 Light Tank chassis would be unable to support the weight and recoil of 
either a 155mm gun or an 8in howitzer, it was decided in 1948 to begin development 
of a new self-propelled artillery piece using as many powertrain and suspension 
system components as possible from the chassis of the US Army’s existing post-war 
medium tanks. A single vehicle appeared from this process beginning in 1952, which 
could be fitted with either a 155mm gun or an 8in howitzer in a turret that could be 
traversed 60 degrees left and right of centre. 

Depending on the weapon fitted, the new self-propelled artillery piece was 
labelled the 155mm Self-Propelled Gun M53 or the 8-inch Self-Propelled Howitzer 
M55. The US Army ordered thirty units of the approximately 100,0001b M53 and 
seventy units of the approximately 98,0001b M55. Neither version of the vehicle 
would see combat during the Korean War. In 1956 the US Army decided it wanted 
only the M55 version and therefore converted all its M53s to that configuration. 

The Marine Corps decided to retain both its gasoline-engine-powered M53 and 
M55 vehicles. The US Army retired its inventory of M55s from service in the early 
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1960s. The Marine Corps’ M53s and M55s would remain in service long enough to 
see use during the early years of the Vietnam War before being retired. 

Late Post-War Self-Propelled Artillery Pieces 

Both the M53 and M55 had a number of design problems. This pushed the US Army 
into a new round of development for a next generation of self-propelled artillery 
pieces even as they were entering into production in 1952. Important design features 
were to include the provision of all-round 360-degree traverse for the 105mm and 
155mm howitzers in a fully-enclosed turret. 

The replacements for the M53 and M55 were two slightly different versions of 
the same diesel-engine-powered vehicle which could be configured as the 105mm 
Howitzer Self-Propelled Ml08 or the 155mm Howitzer Self-Propelled Ml09. 

However, it did not take long for the US Army to figure out that the approximately 
46,0001b Ml 08 made no tactical sense and its production was ended in 1963. In total, 
industry constructed 2,111 units of the approximately 52,0001b Ml09 for the US 
military between 1962 and 1969. Of that number, 1,961 went to the US Army and 
150 to the Marine Corps. 

Updated Ml09 Series Vehicles 

Due to the negative effects on both the gun crew and vehicle components when 
firing a round with a very high muzzle blast pressure, the US Army had a new, longer- 
barrelled 155mm howitzer fitted to the existing inventory of Ml09s beginning in 
1972. Reflecting that change, the vehicle became the M109A1. New production units 
of the vehicle were designated the M109A1B. 

Based on user input, the US Army ordered 823 units of an improved version of 
the vehicle beginning in 1976, referred to as the M109A2. Eventually, many of the 
M109A1 and M109A1B units were brought up to the M109A2 standard and desig¬ 
nated the M109A3. The Marine Corps began phasing out its inventory of the Ml 09 
series vehicles in favour of a towed 155mm howitzer in the late 1980s into the early 
1990s. 

To keep the Ml 09 series viable on the battlefield, the bulk of the M109A2 and 
Ml 09 A3 inventory of the US Army was updated, which included a CBR protection 
system, in the early 1980s. This resulted in the designation M109A4. Beginning in 
1992, the US Army National Guard had its inventory of Ml 09 series upgraded to the 
A5 standard. 

The US Army jumped from the M109A4 to the M109A6 variant. The latter was 
officially nicknamed the ‘Paladin’. The approximately 64,0001b vehicle entered into 
production in late 1991; however, it did not enter US Army service until 1993. It 
remains in service with the US Army at the time of writing and can be identified by its 
larger turret with attached turret bustle. 
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The Ml09 in Combat 

In spite of the US Army’s preference during the Vietnam War for lighter towed 
artillery pieces as they could be moved by helicopter, a small number of self- 
propelled artillery battalions spent time in theatre. The first to arrive in June 1966 was 
still equipped with the Ml08. Subsequent units were equipped with the Ml09. The 
Marine Corps also deployed a small number of Ml09s to South Vietnam. 

During DESERT STORM, the US Army deployed almost half its inventory of the 
M109A2 and M109A3 units to take part in the conflict. Two anticipated short¬ 
comings of the Ml 09 series vehicles were confirmed during DESERT STORM, one 
being its poor level of mobility compared to the newer-generation M1A1 tank and 
the BFV. The other tactical issue was that the M109 series was out-ranged by some of 
the Soviet-supplied towed artillery of the Iraqi Army. 

Air-Transportable Self-Propelled Artillery 

In the mid-1950s, the US Army became infatuated with the concept of lightness 
with a call to have large-calibre self-propelled artillery pieces that could be quickly 
transported by US Air Force transport planes around the globe at short notice. 
This train of thought led to the fielding in 1963 of the 175mm Self-Propelled Gun 
Ml07 and the 8-inch Self-Propelled Howitzer Ml 10 with both the US Army and the 
Marine Corps. 

The respective weapons that comprised the M107 and M110 were mounted with¬ 
out armoured turrets on the same diesel-engine-powered fully-tracked and lightly- 
armoured chassis. A combined total of approximately 750 units were constructed: 
300 as Ml07s and the other 450 in the Ml 10 configuration. Both the approximately 
62,0001b Ml07 and the approximately 58,5001b Ml 10 would see combat during the 
Vietnam War, with the Ml07 out-ranging all the Soviet-supplied towed artillery 
pieces employed by the North Vietnamese Army. 

To increase the range of the 8in howitzer on the Ml 10, a developmental pro¬ 
gramme began in 1966, resulting in the vehicle being armed with a longer-barrelled 
8in howitzer. The conversion process began in 1976 and concluded in 1981, with the 
upgraded vehicles assigned the designation Ml 10A1. As a new rocket-assisted round 
for the Ml 10A1 equalled the range of the 175mm gun on the Ml 07, the US Army 
had all its Ml07s converted to the Ml 10A1 configuration in 1977. 

To reduce recoil of the longer-barrelled 8in howitzer on the Ml 10A1, it was fitted 
with a muzzle brake in 1978. This led to the vehicle becoming the Ml 10A2. By the 
time of DESERT STORM, the US Army and Marine Corps were both employing the 
approximately 62,5001b M110A2. Following the conflict, those American military 
units equipped with the Ml 10A2 had them replaced by the Ml09 series. The last 
Ml 10A2s in American military service were withdrawn by the mid-1990s. 
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Soviet Army Self-Propelled Artillery 

It took until the late 1960s before the Soviet Army realized the need for modem 
self-propelled artillery pieces similar to those developed by the US Army with the 
Ml09 series. In response, the Soviet Army ordered into production in 1971 the 2S1 
Gvozdika armed with a 122mm howitzer and the 2S3 Akatsiya armed with a 152mm 
howitzer. Both vehicles copied the layout of the Ml 09 series with the engine in the 
front hull and a 360-degree rotating turret mounted on the rear hull. Between the 
two vehicles, it is estimated that approximately 10,000 were built in Soviet factories. 

The Soviet Army replacement for the 2S1 and 2S3, beginning in 1989, was the 
2S19 /Vista armed with a new 155mm howitzer. In addition, the Soviet Army would 
field two large self-propelled artillery pieces with limited forward-firing traverse and 
no armoured turrets. These would include the 2S5 Giatsint armed with a 152mm gun, 
which entered service in 1980, and the 2S7 P/on armed with a 203mm gun. Of these 
variants, approximately 2,000 of the former were built and about 300 of the latter. 

Self-Propelled Rocket and Missile Artillery 

In 1982 the US Army introduced into service the M270 Multiple-Launch Rocket 
System (MLRS). By the time production was completed in 1995, approximately 800 
units had been built. The approximately 53,OOOIb M270 consists of the Launcher 
Loader Module (LLM) that resides in the rear cargo bay of an armoured M933 
Fighting Vehicle System (FVS) Carrier, which is based on components of the diesel- 
engine-powered BFV. 

The large box-like LLM is raised and lowered by hydraulics and consists of two 
bays. Each bay contains a pod with six 277mm rockets, labelled as the Dual-Purpose 
Improved Conventional Munitions (DPICM), each sealed in an individual launching 
tube. As with all rockets, they were unguided. The component weapons contained 
inside each DPICM consisted of 644 small sub-munitions. The few Iraqi Army troops 
that survived an attack by DPICMs during DESERT STORM called it the ‘steel rain’. 

The US Army awarded industry a contract in 1986 to develop a guided missile that 
could be launched from the MLRS. It was labelled the M39 Army Tactical Missile 
System (ATACMS) Block I, with the first production units delivered to the US Army 
in 1991. Due to the large size of the ATACMS missiles, only two of them can be 
housed in the LLM of the MLRS. It did not see combat in DESERT STORM. Modern¬ 
ized versions of the MLRS as well as new types of rockets and missiles continue to 
serve with the US Army today. 

Wartime Anti-Aircraft Vehicles 

Remaining in service long enough to see combat during the Korean War with the US 
Army was the Multiple Gun Motor Carriage Ml 6. It was a variant of the gasoline- 
engine-powered M3 series half-tracks employed by the US Army in large numbers 
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during the Second World War. Armed with four .50 calibre machine guns in a one- 
man, electrically-powered Maxson armoured turret in its rear cargo bay, the Ml 6 was 
approved for production in December 1942. 

Between 1943 and 1944, a total of 2,877 units of the approximately 19,0001b Ml 6 
were built new, with another 1,059 units converted from other versions of the M3 
series of half-tracks. Some 322 of them converted in England just prior to the invasion 
of France on 6 June 1944 were referred to unofficially as the M16B. 

Post-War Employment 

A requirement for additional Ml 6s post-war prompted the US Army to have 1,662 
units of the wartime M3 half-track series converted into the anti-aircraft role. These 
upgraded vehicles were designated the Ml 6A1. As these vehicles lacked the rear hull 
folding-down armour flaps of the purpose-built Ml 6, the Maxson turret mount had 
to be raised so that when its machine guns were being fired at the horizontal, they 
cleared the taller rear hull plates of the M3. 

Other changes to the approximately 19,0001b M16A1 included the provision for 
fold-out armour plates to protect the loaders on either side of the gunner's armour- 
protected position, and improved internal and exterior communication systems. 
When the original Ml6 units were brought up to the M16A1 standard, they were 
redesignated the M16A2. 

Another wartime-developed and built half-track that saw combat duringthe Korean 
War in a modified form was the Multiple Gun Motor Carriage M15A1. Originally 
armed with two .50 calibre machine guns and a single 37mm automatic cannon for 
the Korean War, it was rearmed with a single unprotected 40mm automatic cannon 
and labelled the 40mm Gun Motor Carriage M34. Like all the anti-aircraft half-tracks 
employed during the Korean War, its primary role was ground support. 

The Ml6 Replacement 

As the M3 series half-track lacked the load-carrying capacity to support the weight 
and recoil of twin 40mm automatic cannons, it was decided to mount them on an M5 
Light Tank chassis. As the M24 Light Tank began replacing the M5 it was decided to 
install an open-topped twin 40mm automatic cannon-armed turret on the former. 
This resulted in the standardization of the Twin 40mm Gun Motor Carriage Ml 9 in 
June 1944. 

Production of the approximately 39,0001b Ml 9 did not begin until April 1944 and 
only 300 were built before the Second World War ended, resulting in its production 
being cancelled. It would not see combat during the Second World War, but did go 
on to see productive use during the Korean War in the ground-support role. An 
improved version was designated the M19A1. Both models would be retired from 
US Army service following the Korean War. 
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The Ml9 Replacement 

In 1953, the US Army standardized the Twin 40mm Self-Propelled M42, unofficially 
nicknamed the ‘Duster’. It involved mounting the twin 40mm automatic cannon 
turret from the Ml 9 onto the chassis of the M41 Light Tank. An improved version 
was labelled the M42A1. 

In spite of a great deal of effort in providing the M42 series with a fire-control radar, 
all such efforts failed due to cost and complexity. The M42 series therefore, like the 
Ml9 series, made do with a daylight-only optical fire-control system. By the late 
1960s, a new generation of Soviet ground-attack aircraft rendered it obsolete so it 
was pulled from front-line service. 

Production of the approximately 50,0001b M42 series ran from 1953 until 1956, 
with approximately 3,700 units constructed. A number of M42s took part in the 
Vietnam War, operating in the ground-support role. Its Soviet counterpart was the 
ZSU-57-2, which appeared in service in 1957. Based on the lightened and shortened 
chassis of the T-54, it was armed with two 57mm automatic cannons. Like the 
M42/M42A1, it had strictly a daylight/clear weather optical guided system. The 
follow-on to the ZSU-57-2 was the ZSU-23-4, which entered into service in 1965 
and featured an onboard all-weather radar. 

The M42 Replacement 

The 1969 replacement for the M42 series was the stopgap Ml 63 Vulcan Air Defence 
System (VADS), with an improved model designated the M163A1. It consisted of a 
diesel-engine-powered Ml 13 series APC fitted with a one-man, electrically-powered, 
open-topped turret. The turret was armed with an adaption of the US Air Force 
Vulcan 20mm Gatling-type gun. The US Army designated their version of the 
weapon as the 20mm Gun Ml 68. It was directed to its target by a fair-weather fire- 
control ranging radar. 

Problems with the approximately 28,0001b Ml 63 weapon system's accuracy, short 
range and reliability had appeared during the development stage. In spite of these 
issues, so desperate was the US Army for a short-range anti-aircraft system to protect 
its armoured units that it was still fielded. 

In 1974, a review was conducted on the Ml63 to discuss upgrading it with an 
improved radar to increase its accuracy. In the end, it was decided by the US Army 
that nothing could be done to sufficiently upgrade the capabilities of the Ml 63 and it 
was best to seek something new. 

The Ml63 Replacement 

In 1974, the US Army identified a need for a new radar-guided self-propelled anti¬ 
aircraft gun. At that time, the calibre of the anti-aircraft gun was undecided but would 
range somewhere between 30mm and 40mm. American industry was asked in 1977 
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for proposals on what they thought was possible. Eventually, the US Army focused on 
submissions from two companies: General Dynamics and Ford Aerospace. 

The General Dynamics turret was armed with two 35mm automatic cannons. 
The Ford Aerospace turret consisted of two 40mm automatic cannons, with the 
radar unit having been adapted from that used on the US Air Force F-16 fighter 
plane. These proposed turrets originally fell under the label Gun Fow-Altitude Air 
Defence (GLAAD) unit, but was later changed to Division Air Defence (DIVAD) gun 
system. 

Both General Dynamics and Ford Aerospace prototype turrets were delivered to 
the US Army in 1980 fortesting. In 1981 the US Army selected the Ford Aerospace 
turret as the winning contender. It was envisioned that an order would be placed for 
618 units of the turret to be mounted on the remanufactured chassis of the diesel- 
engine-powered M48A5. In 1982 the vehicle, with anti-aircraft gun-armed turret, was 
officially nicknamed ‘Sergeant York’ with deployment anticipated by late 1984. 

Problems Appear 

Unfortunately, testing of production units of the approximately 109,0001b Sergeant 
York under a new independent US Army watchdog agency revealed that it did not 
perform anywhere near the original specifications indicated. Making matters worse 
was the fact that it was also discovered that air-to-surface missiles fired from Soviet 
attack helicopters could engage the Sergeant York outside the effective range of its 
armament. In response to this, the US Army proposed adding surface-to-air missiles 
to the vehicle. 

This last-minute proposed addition to the Sergeant York and the fact that the 
vehicle was considered seriously over budget led to its cancellation in 1985 with only 
sixty-five units constructed. From an August 1988 US Army pamphlet titled The 
Army Fawyer' appears this passage addressing two of the many issues that befell the 
Sergeant York and led to its quick demise: 

The computer fire direction system could not adequately track moving targets 
because it could not anticipate where a moving aircraft would next go. Ironically, 
the human eye is a better fire direction system in this regard, because it can view 
the position of the aircraft’s wing flaps and make judgments based on training 
and intuition so that the correct lead is computed. Finally, the M48A5 chassis 
with its 750-horsepower diesel engine had no hope of keeping up with the Ml 
tank and its turbine-powered, 1,500 horsepower engine, especially because the 
DIVAD turret weighed ten more tons than the old M48A5 tank turret. 

In the aftermath of the Sergeant York fiasco, the US Army began looking at foreign- 
designed anti-aircraft missile systems that could be adapted to fit on the chassis of the 
M2 BFV. Eventually selected was a Swiss-designed system that could be employed 
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against both aerial and ground targets and was referred to as the Air Defence/Anti- 
Tank System (ADATS). The inability of the ADATS to meet any of the Army's 
operational requirements and its rising costs resulted in it being cancelled in 1992 
with the end of the Cold War. 

Other Self-Propelled Anti-Aircraft Vehicle Failures 

In 1950 the US Army had begun trials of a modified M41 chassis, fitted with an 
unarmoured turret armed with four .60 calibre (15mm) machine guns. The machine 
guns were to be directed by an attached fire-control radar. That vehicle was desig¬ 
nated the T100 and officially nicknamed the ‘Stinger’. Due to the cost and complexity 
of the radar unit and the failure of the machine guns to perform to expectations, the 
programme was quickly cancelled. 

In the late 1950s, the US Army was working on the development of an Ml 13 
series-based anti-aircraft vehicle fitted with a turret armed with a 37mm six-barrel 
Gatling-type gun. The weapon itself was officially nicknamed the ‘Vigilante’. It was 
connected to a range-only radar. By 1960 pilot vehicles had been built, but a new 
generation of automatic weapons appeared to offer more capability and the pro¬ 
gramme was cancelled. 

Anti-Aircraft Missile-Armed Vehicle Failures 

Another Ml 13-based anti-aircraft vehicle that did not make it into production was 
referred to as the Mauler Self-Propelled Guided Missile System. Work began on the 
Mauler in 1960. It consisted of a turret armed with nine surface-to-air missiles, which 
were directed to their targets by an advanced all-weather radar system. Unfor¬ 
tunately, the technology was being pushed too far and its cost and complexity led to 
its being cancelled in the late 1960s. 

Eventually, a self-propelled anti-aircraft missile system was placed into service in 
1966 by the US Army. It was designated the MIM-72 Chaparral missile system. 
However, as it was mounted on an unarmoured version of the Ml 13 series, it falls 
outside the scope of this book’s subject matter. 

Shortcomings of the MIM-72 Chaparral and the Ml 63 Vulcan Air Defence System 
(VADS) pushed the US Army to consider another self-propelled anti-aircraft missile 
system in 1979 named the ‘Roland’. It consisted of a removable missile-launcher pod 
that included an all-weather radar system and an optical system. The pod was to be 
mounted on the modified chassis of the Ml 09 series, designated the XM975, which 
contained reloadable missiles. 

Both the Roland launcher pod and missiles were of a Franco-German design, while 
the fire-control radar was American-designed and built. Problems with both the 
weapon systems' cost and complexity and the fact that it was not American-designed 
and built resulted in it being cancelled in 1981. Only a single prototype vehicle was 
built, along with twenty-seven missile-firing pods. The missile pods were eventually 
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fitted to the rear cargo bays of 6 x 6 cargo trucks belonging to the US Army National 
Guard for a short time before being pulled from service. 

Soviet Army Counterparts 

In contrast to the US Army's failure to field a suitable guided missile-armed anti¬ 
aircraft vehicle during the Cold War, the Soviet Army, well aware of the serious 
threat posed by NATO ground-attack aircraft and helicopter gunships, fielded an 
array of radar-directed, guided missile-armed anti-aircraft vehicles, both tracked and 
wheeled. These vehicles would have protected their armoured columns in case of a 
third world war from low to high altitudes from any enemy aerial threat. They 
included the SA-4 Ganef in 1964, the SA-6 Gainful in 1967, the SA-9 Gaskin in 1968 
and the SA-8 Gecko in 1971. 

In the mid-1970s, the US Army began thinking about fielding a 4 x 4 tactical light truck that could be configured to 
serve in a wide variety of different roles. In 1981 that proposed family of trucks was labelled the High Mobility 
Multipurpose Wheeled Vehicles (HMMWVs). The army awarded AM General a production contract in 1983 for 
their version of the HMMWV. Pictured here is the original armament-carrier model built by the firm for the US 
Army. ( Pierre-Olivier 8 uon) 






















(Above) The original armament-carrier version of the HMMWV could be fitted with several different weapons. All 
were attached to a roof-mounted armament kit, featuring a 32in weapon ring with a pedestal mount and quick- 
release cradle. Pictured here is a US Air Force security policeman on an early-production example of an HMMWV 
armament carrier firing a .50 calibre machine gun at a range. (DOD) 

(Opposite, above) The early models of the HMMWV armament carriers taken into service by the US Air Force 
and the US Army can be readily identified by the distinctive X-shaped stamping on their doors, as seen on the vehicle 
pictured here. The doors were made of a fibreglass material reinforced with an armoured vest-type material called 
E-Glass. AM General referred to this as the ‘basic armour kit’. It would only stop a bullet or artillery fragment weighing 
1 7 grains. (Brent Sauer ) 


(Opposite, below) The US Marine Corps desired a slightly higher level of protection from bullet fragments for their 
armament carriers than the other services. This resulted in AM General adding an extra layer of steel armour over the 
fibreglass doors at the factory as is clearly visible on the US Marine Corps HMMWV pictured here. This factory 
configuration is labelled as ‘supplemental armour’ and could stop a fragment weighing 44 grains. (DOD) 
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(Above) Besides the factory-applied supplemental armour kits, US Marine Corps armament carriers can be identi¬ 
fied by two other design features not seen on those of the other services. These include the snorkel-type extension 
for the air cleaner, located on the front right-hand side of the vehicle’s hood, and an extended engine exhaust pipe on 
the left-hand side of the vehicle’s rear body. Both are visible in this photograph. (DOD) 

(Opposite, above) Shown in this picture of a Marine Corps armament carrier armed with a TOW guided missile- 
launcher is the hatchback-like enclosure that is a feature of almost every early-model armament carrier. It is not 
armoured but made of a lightweight composite material. It is hinged two ways, at its bottom and top. It can open like 
a conventional rear hood on a civilian car, or be accessed from the top of the vehicle’s roof by lilting the hatch 
upward, using the hinge on the bottom. (DOD) 

(Opposite, below) In the early post-war period, the US Army had limited interest in the development of armoured 
cars. The only developments then being conducted were commercial ventures by firms interested in possible foreign 
sales. One such firm was the Cadillac Gage Company that came up with a 4x4 vehicle they named the V-100 
Commando’. The vehicle pictured here was one of the pilots evaluated by the Army in 1963. ( Patton Museum ) 
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(Opposite, above) The positions for the twelve men that the pilots of the Cadillac Gage V-100 Commando 
armoured cars were designed to transport appear in this illustration. The vehicle’s one-man manually-operated turret 
was designed to be adaptable to fit both small-calibre and large-calibre machine guns. In addition, the individual 
weapons of the onboard personnel could be fired through a number of gun ports. ( Patton Museum ) 

(Opposite, below) The US Army was initially interested in the V-100 Commando only for use by the Army of the 
Republic of South Vietnam (ARVN). Eventually a large number of modified units labelled the XM706 by the US Army 
went to the ARVN. Its success led to its eventual adoption by the US Army for use during the Vietnam War. In US 
Army service it eventually became the M706, with an example seen here in an American museum. (Pierre-Olivier Buan) 

(Above) The US Air Force quickly realized that the XM706 could be a welcome addition to its security forces 
assigned to guard the air bases in South Vietnam during the conflict in South-East Asia. This resulted in the Air Force 
acquiring an open-topped version that was designated the XM706E2, with an example pictured here during a training 
exercise post-Vietnam War. (DOD) 
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(Opposite, above) The Lockheed Missile and Space Company, as a private venture, funded the development of an 
8x8 articulated vehicle in the late 1960s that they called the ‘Twister’. Upon testing the prototype, the US Army was 
sufficiently interested to order three upgraded pilot vehicles in 1970, one of which labelled the XM808 is pictured 
here. It was both armed and armoured but failed to interest the US Army in the end. ( TACOM ) 

(Opposite, below) The US Air Force decided in 1978 that it needed a low-cost replacement for the XM706E2. 
The vehicle selected was built by Cadillac Gage and based on a shortened commercial pick-up truck chassis. It was 
assigned the name ‘Commando Ranger’ by the builder but named the ‘Peacekeeper’ by the US Air Force. A pilot 
vehicle is pictured here. It was also employed by the US Marine Corps in base security. With the appearance of the 
HMMWV armament carrier, they were pulled from service. (Patton Museum) 

(Above) Pictured here is a pilot example of what became the Marine Corps LAV-25. Not seen on the vehicle’s 
production units were the vision ports on the turret and rear hull visible on the vehicle shown. The turret-mounted 
M242 25mm automatic cannon, the same as mounted on the M2 IFV and M3 CFV, is stabilized in elevation and 
traverse, allowing it to be fired accurately on the move. (TACOM) 
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(Above) The LAV-25 was originally considered as an APC by the US Marine Corps with a crew of three - vehicle 
commander, gunner and driver - with six infantrymen carried in the rear hull. Eventually the Corps decided to 
employ the LAV-25 as a reconnaissance vehicle. In this configuration, the vehicle’s crew remained the same, but 
instead of infantrymen it carried four scouts in the rear hull. (DOD) 

(Opposite, above) This illustration from a manual identifies many of the major external features of the LAV-25 
required to make it amphibious. © Emergency steering lever, © Electric bilge pump outlet, © Weather protection 
grill cover, © Trim vane, © Electric bilge pump, © Hand operated bilge pump, © Propeller, © Rudders. In calm inland 
waten/vays, the LAV-25’s two lower rear hull propellers provide a top speed of 6mph. On land, the diesel-engine- 
powered vehicle has a maximum speed on level roads of 60mph and an operational range of approximately 
400 miles. ( Patton Museum ) 

(Opposite, below) Another weapon-armed variant of the LAV employed by the US Marine Corps is the LAV-AT 
seen here preserved in a museum. The power-operated turret, armed with two TOW anti-tank guided missiles, is 
the same as that on the US Army’s M901 series. As with the M901, when the two TOWs were fired off, the launcher 
unit was tilted rearward and a crewman in the rear hull opened a hatch and reloaded it. (Chris Hughes ) 
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(Opposite, above) In addition to the LAV-25 and the LAV-AT the US Marine Corps has in service a third weapon- 
armed version of the LAV series, which is equipped with an 81mm mortar. This model is labelled the LAV-M. It has 
authorized storage onboard for ninety rounds. The crew comprises five men: vehicle commander, driver and a three- 
person mortar squad. The LAV-M pictured here has been upgraded to the A2 standard post-Cold War. (DOD) 

(Above) In 1951, the US Marine Corps and US Army began exploring the concept of a lightweight armoured 
tracked vehicle that could be configured to serve in different roles. The proposed family of vehicles was assigned the 
name ‘Ontos’ (Greek for ‘thing’). The only variant to enter service with the Corps is seen here and was labelled the 
Multiple 106mm Self-Propelled Rifle M50. (Marine Corps Historical Center) 

(Opposite, below) The various external features of the M50 are labelled in this photograph from a manual. All six 
of the vehicle’s recoilless rifles could be dismounted for ground use if the situation so required. The vehicle’s 
armoured hull was 13mm all round. The M50 series was powered by a gasoline engine that gave it a maximum speed 
on level roads of 30mph. Cruising range for the vehicle was approximately 100 miles. (Patton Museum) 
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(Opposite, above) The crews of these M50s are shown posing with all the external and internal kit, plus the 
authorized complement of eighteen recoilless rifle rounds. Each vehicle is provided with three ground tripods, one 
for the onboard .30 calibre machine gun and two for mounting recoilless rifles. There was authorized storage for 
1,000 rounds of .30 calibre machine-gun ammunition. ( Marine Corps Historical Center) 

(Opposite, below) Taking part in an historical military vehicle rally is this restored M50A1. The six recoilless rifles 
could be fired in sequence, pairs, or all together in a single devastating volley, using simple telescopic sights and the 
onboard .50 calibre spotting rifles. The recoilless rifle had to be reloaded manually from the external ammunition 
storage under the rear of the vehicle. (Chris Hughes ) 

(Above) Someone in the US Army decided as an experiment in 1962 to come up with an armoured and armed 
version of the unarmoured and unarmed Ml 16 Amphibian Cargo Carrier. That vehicle is pictured here and was 
referred to as the Armoured Assault Vehicle XM729. The one-man turret was fitted with a small-calibre machine gun 
and a 40mm grenade-launcher. (Patton Museum ) 
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(Opposite, above) US Army work on the turreted XM729 quickly led to another experimental version in 1965 
seen here and dubbed the XM733E1. There was also a version labelled the XM733, which came without a machine- 
gun-armed turret. The Army cancelled work on both vehicles in 1966. However, the US Marine Corps adopted the 
XM733 and deployed them during the Vietnam War. (Patton Museum ) 

(Above) In the early 1970s, the US Army began tinkering with proposed light tank designs. One example of the 
undertaking was the construction of the vehicle seen here and labelled the High-Survivability, Test Vehicle, 
Lightweight (HSTV-L). The firm that designed and built it later offered it to the Army as a contender for its Rapid 
Deployment Force Light Tank (RDF/LT) requirement, but the offer was rejected. ( TACOM ) 

(Opposite, below) The US Army’s requirement for a new light tank eventually morphed into something referred 
to as the Armoured Gun System (AGS) armed with a 105mm main gun. The American Congress objected to the 
cost of the proposed vehicle and suggested that the Army adopt the LAV-105 being tested by the US Marine Corps 
and seen in this illustration. In the end, the LAV-105 proved too expensive for both the Corps and the US Army. 

(Patton Museum ) 
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(Opposite, above) The wartime-developed 105mm Self-Propelled Howitzer (SPH) M7B1 would remain in service 
with the US Army through the 1950s, which included combat during the Korean War. It was during this conflict that a 
number of M7A1 units were modified to increase the maximum elevation of their 105mm howitzers. Those units so 
modified were labelled the M7B2, a restored example of which is pictured here. ( Author’s collection ) 

(Above) Pictured here is a preserved 155mm Gun Motor Carriage (GMC) M40. It was a late-Second World War- 
developed self-propelled artillery piece armed with a 155mm gun. Based on the same chassis was the 8-Inch 
Howitzer Motor Carriage (HMC) M43. Both vehicles would continue in US Army service through the Korean War 
and beyond. (Pierre-Olivier Buan) 

(Opposite, below) Despite the 105mm Howitzer Motor Carriage M7 series proving to be a very useful battlefield 
vehicle, the US Army wanted to mount a 105mm howitzer on a lighter chassis. With the development of the Light 
Tank T24, which was later standardized as the M24, the Army now had the platform it needed. The mating of a 
105mm howitzer to a much-modified M24 chassis resulted in the 105mm Howitzer Motor Carriage (HMC) M37 
seen here. (Pierre-Olivier Buan) 
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(Opposite, above) Developed at the same time as the 105mm Howitzer Motor Carriage (HMC) M37 and also 
based on the much-modified chassis of the M24 Light Tank was the vehicle pictured here. It was labelled the 155mm 
Howitzer Motor Carriage M41. Like the M37 HMC, the M41 HMC came off the production lines too late to see 
combat during the Second World War. Both, however, would see service during the Korean War and beyond. 

(■Christophe Vallier) 

(Opposite, below) As the Light Tank M24 was being phased out of service to be replaced by the Light Tank M41, 
the US Army began development of two new self-propelled artillery pieces based on the heavily-modified 
M41 chassis. A key requirement was an enclosed turret to protect the gun crew from overhead artillery bursts. This 
design feature is present on this preserved 105mm Self-Propelled Howitzer (SPH) M52. (Chris Hughes) 

(Above) The planned counterpart to the Self-Propelled Howitzer (SPH) M53, based on the same heavily-modified 
M41 Light Tank chassis, was the 155mm Howitzer Self-Propelled M44 seen here. It was originally built with a fully- 
enclosed armoured compartment for its gun crew. However, the build-up of fumes from firing the weapon 
suffocated the gun crew and the US Army decided to make it an open-topped vehicle. (Chris Hughes ) 
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(Opposite, above) Using modified tank chassis units as the platform for self-propelled artillery pieces came with a 
weight penalty. What the US Army wanted post-war was to use as many components as possible from existing tanks, 
such as their suspension systems and drive trains, incorporated in a new lightweight chassis. One result of this led to 
the development and fielding of the Self-Propelled Gun (SPG) M53 pictured here. ( Chris Hughes ) 

(Opposite, below) Based on the Self-Propelled Howitzer (SPH) M53 was the 8-Inch Self-Propelled Howitzer M55 
shown here. The weapons themselves could be switched between vehicles, requiring only a change in the 
ammunition storage arrangement. The chassis of both the M53 and M55 included the engine and suspension system 
components from the M47 and M48 Medium Tank. (Chris Hughes ) 

(Above) Air transportability has almost always been an important issue with the US Army with its worldwide 
commitments. In orderto provide the Army’s early deployment forces with long-range artillery support, in the early 
1960s a lightly-armoured tracked chassis was designed that could be fitted with two different artillery pieces. Pictured 
here is the 8-Inch Self-Propelled Howitzer Ml 10 version, which entered service in 1962. ( TACOM ) 
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The counterpart to the 8-Inch Self-Propelled Howitzer Ml 10 was the 175mm Self-Propelled Gun Ml 07 seen here. 
To improve its mobility, the extremely long barrel could be retracted a few feet rean/vard to reduce its overhang 
at the front of the vehicle. Length of the 175 mm gun in its travel position was 37ft compared to the 24ft-long barrel 
of the 8in gun on the Ml 10 in its travel position. ( TACOM ) 
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To increase the range of the 8-Inch Self-Propelled Howitzer Ml 10 it was eventually fitted with a new, longer- 
barrelled 8in howitzer in 1977. In this configuration, the vehicle became the Ml 10A1, with several examples pictured 
here. The M110A1 was the replacement for the M110 and M107. The only armour on the vehicle was 13mm thick 
around the driver’s compartment in the front hull. ( TACOM ) 


As the 8in howitzer on the Ml 10A1 proved unable to handle the most powerful propellant charges, it was decided 
to fit it with a muzzle brake as seen in this picture. With the addition of the muzzle brake the vehicle was relabelled 
the Ml 10A2. In its travel position the 8in howitzer was approximately 35ft in length. (Chris Hughes ) 














A self-propelled artillery piece envisioned as being assigned to the US Army’s airborne forces was the 105mm Self- 
Propelled Howitzer XM104. The vehicle combat weight was 8,6001b but when stripped down for airborne 
operations it could reduce to only 7,2001b. The vehicle was tested by the Army in 1963 but quickly rejected as there 
was no requirement for it (JACOM) 
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Despite being plagued by an 
endless number of suspension 
system and final drive components 
design shortcomings, in 1961 the 
US Army authorized limited 
production of two new self- 
propelled artillery pieces based on 
the same turret and chassis but 
armed with different howitzers. 
They were standardized as the 
105mm Self-Propelled Howitzer 
(SPH) Ml08 pictured here and 
the 155mm SPH. (Chris Hughes) 


Pictured is the original version of the 155mm Self-Propelled Howitzer (SPH) Ml 09, first delivered to the US Army 
and US Marine Corps in 1962. One of the key requirements of the 155mm howitzer fitted in the Ml 09 was that its 
maximum range should surpass that of the 155mm howitzer in the M44A1, which was approximately 16,000 yards 
(9 miles). The answer was the development of the XM119 Super-Propelling Charge. (DOD) 































(Opposite, above) It was quickly discovered that the XM119 Super-Propelling Charge fired from the 155mm 
howitzer of the Ml 09 was damaging both the vehicle and the crew when fired. To alleviate this problem, a new 
longer-barrelled 155mm howitzer was mounted in the Ml09, resulting in the designation M109A1. These began 
appearing in 1973. In 1976 production of the M109A2 began, as seen here on a US Army small-arms range. (DOD) 

(Opposite, below) The post-Cold War replacement for the Ml 09 series in US Army service was the M109A6 
seen here. It was officially nicknamed the ‘Paladin’ and first entered into the inventory in 1992. It was not the Army’s 
first choice, but as the development costs of a new state-of-the-art self-propelled artillery piece were prohibitive, it 
was what could be funded at the time. (DOD) 

(Above) The Soviet Army counterpart to the American military Ml09 series was the 2S3 Akotsiyo seen here at a 
British museum. It was armed with a 152mm howitzer and provided with an auto-loader. The armour on the vehicle 
was proof only against small-arms fire and artillery fragments. To dig itself into position, there is an entrenching blade 
on the lower front hull. ( Christophe Vallier) 
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The US Army in 1977 introduced into service 
the M270 Multiple-Launch Rocket System 
(MLRS) seen here. Its primary mission at that 
time was counter-battery fire, with a number of 
secondary missions including suppression of 
enemy air defence systems. The rocket-launcher 
unit is labelled the M269 Launcher Loader 
Module (LLM) and mounted in the rear cargo 
bay of the M933 Carrier Vehicle, a variant of 
the M2/M3 BFV. (DOD) 


To supplement the unguided rockets fired from 
the M269 LLM mounted in the rear cargo bay 
of the M270 MLRS, in 1991 the US Army 
introduced into service the M39 Army Tactical 
Missile System (ATACMS) Block 1. The guided 
missile seen here being launched is 13ft long, 

2ft in diameter and could carry out to a range 
of 109,120 yards (62 miles) a total of 950 M74 
Anti-personnel/Anti-material sub-munitions. 
(DOD) 
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For the Korean War, the US Army employed the Half-Track Multiple Gun Motor Carriage (MGMC) Ml 6. To provide 
protection for the crewmen who had to expose themselves to reload the four .50 calibre machine guns, the 
in-theatre ordnance units constructed armoured shields as seen here on either side of the one-man Maxson 
powered armoured turret, nicknamed ‘Bat Wings’. In this configuration it was designated the M16A1. (TACOM) 

Placed into production too late to see service in the Second World War, the Twin 40mm Gun Motor Carriage 
M19A1 seen here and its predecessor, the Ml 9, would be employed in the ground-support role during the Korean 
War. The vehicle had authorized storage for 352 rounds of 40mm ammunition on the vehicle and another 320 of the 
40mm rounds in a two-wheel trailer typically towed behind the vehicle. ( TACOM ) 






























(Opposite, above) Upon the introduction of the Light Tank M41 into US Army service, a special-purpose version 
of the tank chassis was developed to accommodate the weapon-armed turret from the earlier Twin 40mm Gun 
Motor Carriage Ml 9 series. The resulting vehicle seen here was designated the Twin 40mm Self-Propelled Gun M42. 
It would see service during the Vietnam War in the ground-support role. ( JACOM ) 

(Opposite, below) On display at an Eastern European museum is this former Soviet Army ZSU-57-2, their 
counterpart to the US Army Twin 40mm Self-Propelled Gun M42. The ZSU-57-2 entered into service beginning in 
1957. Each of its two 57mm automatic cannons had a rate of fire of 120 rounds per minute. It lacked any type of 
radar, with its crew having to depend on optical sights only. ( Pierre-Olivier Buan) 

(Above) Beginning in the early 1950s, the US Army set about developing a light anti-aircraft vehicle. That would lead 
to the fielding of the Ml 13 variant pictured here and referred to as the 20mm Self-Propelled Anti-Aircraft Artillery 
Gun XM163. When standardized it became the Ml63 and was also known as the Vulcan Air Defence System 
(VADS). Production began in 1967. There would also be an A1 model. (DOD) 
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(Opposite, above) The Soviet Army counterpart to the US Army Ml63 series Vulcan Air Defence System 
(VADS) was the ZSU-23-4 pictured here. The initial version of the ZSU-23-4 entered into Soviet Army service in 
1965 and was their replacement for the ZSU-57-2. Riding on the modified chassis of the PT-76, the four 23mm 
automatic cannons of the ZSU-23-4 were aimed by an all-weather radar unit mounted at the rear of its turret. 

(Pierre-Olivier Buan) 


(Opposite, below) Following a competition between Ford Aerospace and General Dynamics for an anti-aircraft 
vehicle referred to as the Division Air Defence (DIVAD) Gun System, the US Army selected the former as the 
winner in 1981. The Ford Aerospace product seen here was designated the XM247 and officially nicknamed the 
‘Sergeant York’. It was armed with twin 40mm radar-directed automatic cannons. However, persistent problems led 
to its cancellation in 1987. (TACOM) 

(Above) The US Army’s intended replacement for the Ml 63 and the MIM-72 Chaparral Missile System was to 
be the Air Defence/Anti-Tank System (ADATS) pictured here. It was mounted on an M2/M3 BFV hull. It was 
declared the winner in 1987 over other foreign competitors. Sadly, the ADATS was never made to work properly 
and was cancelled in 1992. (BAE) 
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In this artist’s concept illustration, we see what the US Army was hoping for in the way of a new anti-aircraft vehicle. 
Designated the XM975, the foreign anti-aircraft guided missile system was to be mounted on a much-modified M109 
chassis. Technology problems were never resolved and only a single prototype was built in 1978. (Patton Museum) 
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T o counter the Soviet threat and that of their client States during the Cold War years 
1949-1991, the American military deployed an impressive range of main battle tanks 
{MBTs) and armoured fighting vehicles (AFVs). 

The Patton series of medium MBTs (including the M46, M47 and M48) supplemented by 
the Ml 03 Heavy Tank initially formed the core of the US tank fleet. In 1960 the M60 MBT 
with its British designed 105mm gun entered service and, in turn, was replaced by the Ml 
Abrams in 1980. 

In support were armoured reconnaissance vehicles, progressively the M41 Bull Dog (1951); 
the Ml 14 (1961), the M551 Sheridan (1967) and M3 Bradley Cavalry Fighting Vehicle (1981). 

The armoured personnel carrier (APC) range included the ubiquitous Ml 13 and its 
replacement the M2 Bradley, cousin of the M3. 

Michael Green is the author of numerous acclaimed books in the Images of War series 
including US Navy Aircraft Carriers, US Navy Battleships, US Naval Aviation, American 
Infantry Weapons and Allied AFVs of the Second World War. He lives in California. 
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